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(57) Abstract 

The present invention is concerned with the compounds of formula (1), wherein m, n and p are each independently 0 or 1 and q is 
0, 1, 2, 3, 4 or 5; -A'-A 2 -A 3 -A 4 - is pyridinylidene, pyridazinylidene, pyrimidinylidcne, pyrazinylidene or phenylidene; B represents an 
amide, ketone or oxadiazole; D represents Ar or Het; Q represents a covalenl direct bond or a ketone, -N-, -O-, -CR 5 R 6 -, amide, ethenyl, 
imine, sulfonyl, sulfinyl, 3-oxobutenyl, pyrazole isoxazole or thiazole; L represents Ar or Her, R 1 represents hydrogen, halo, hydroxy 
Ca-6)alkeny1, Ctf-^allcynyl, Co-6)cycloalkyl, C<3-6>cycloalkenyl, cyano, guanidine, nitro NR ,7 R 18 , an optionally substituted Qi-ejalkyl or 
Qi^lkyloxy; R 2 and R 3 each independently represent hydrogen, halo, Qi_6)a1kyloxy or an optionally substituted Qi^alkyl; R 5 and R 6 
each independently represent hydrogen, hydroxy, halo, an optionally substituted C(M>alkyl, C(2^6>alkenyl, Cr>6>allcynyl. Q 3 6>cycloaklyl, 
Cc3-6)cydoalkenyl, Qi^alkyloxy, cyano, (C^R 25 . (C=0)OR 16 , (SOtfR 16 . aminocarbonyloxy, amino C(i-«)alkyl, NR l7 R 18 , N3, Ar or 
Het; or R 5 and R 6 together with the carbon atom to which they are attached, form an Ar or Het; Ar represents an optionally substituted 
C(A-u)aryI; Het represents an optionally substituted Qi_i 4 )heterocycle; or a N-oxide, pharmaceutically acceptable addition salt, quaternary 
amine or stereochemically isomeric form thereof; the process for their preparation and compositions comprising them. It further relates to 
their use as a medicine. 
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4,5-DIHYDRO-ISOXAZOLE DERIVATIVES AND THEIR PHARMACEUTICAL USE 

The present invention is directed to novel isoxazole compounds, methods for their 
5 preparation, pharmaceutical compositions comprising these compounds, and their use 
in therapy, particularly in the prevention and/or treatment of disease states associated 
with immune cell activation and proliferation . 

15 Higher organisms are characterized by an immune system which protects them against 

10 foreign pathogens and endogenous diseases such as tumors and genetic defects. The 
immune system has developed a series of pathways to protect the host. The primary 
cells of the immune system are lymphocytes. One class of lymphocytes, T lymphocytes, 
20 affects and regulates the cell mediated response of the immune system. They consist of 

a heterogeneous population of cells with several distinct functional subsets called 
15 helper cells, suppressor cells and killer cells. 

25 T lymphocytes are derived from the thymus and circulate through the blood and 

lymphatic vessels of the body where they can detect and interact with foreign invaders 
i.e. viruses, allergens, tumors and autoantigens. Upon specific interaction with invading 
20 pathogens, 

30 T lymphocytes are activated, resulting in the development of enlarged cells - T cell 

blasts - which subsequently turn on the machinery for cytokine synthesis, cytokine 
receptor expression and proliferation. This initiates a cascade of host defense actions 
involving other lymphocyte subsets. 

25 

35 

While the normal immune system is closely regulated, aberrations in the immune 
response are not uncommon. Many signs and symptoms of infectious, inflammatory 
and neoplastic diseases evolve as a result of abnormalities in the immune system, 
especially in T lymphocyte-mediated immunity. Even if these immunocompetent cells 

40 30 are not involved in the initial stage, abnormal regulation of otherwise normal 

appropriate cellular immune reactions may lead to acute and chronic diseases. These 
diseases are often of unknown etiology and include systemic rheumatic diseases, organ 
specific endocrine diseases, inflammatory disease of the gut and skin. The treatments 

45 available in relation to said diseases are usually symptomatic or palliative, i.e. most of 

35 the drugs prescribed in connection with said diseases are directed at allaying the 
symptoms and have no curative effect. Thus, a long-felt need exists for an effective 
means of curing or ameliorating T lymphocyte-mediated pathologies. Such a treatment 

50 
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should ideally control the inappropriate T cell response, rather than merely reducing the 
symptoms. 

Current treatments of immunoinflammatory and proliferative diseases involve the 
10 administration of drugs which suppress the immune response. Examples of such drugs 

5 include methotrexate, cyclophosphamide, azathioprine, rapamicine, cyclosporin A, 

FK-506 and leflunomide. The use of these drugs is limited due to the cytotoxic effect 

(gastrointestinal symptoms, nefro- and hepatotoxicity) on the host and also because they 
15 induce global immunosuppression. For example, prolonged treatment with these drugs 

can lead to infections and malignancies. Steroid compounds like corticosteroids 
10 (prednisolone, deflazacort) are also employed in many instances. Although some 

efficacy of corticosteroids in immunoinflammatory diseases was demonstrated, their 
20 long term adverse effects, particularly osteoporosis, have remained a substantial 

obstacle limiting their routine use. 



25 



30 



35 



40 



15 A more selective therapeutic approach involves the use of antibodies or soluble 

receptors directed to T cell markers (e.g. CD4, CD8, B7, T cell receptor) or to cytokines 
involved in the disease (e.g. DL-1, IL-2, TNF-a) or their receptors. These alternatives 
are associated with high production costs. Another proposed therapy involves the 
induction of tolerance by the oral administration of the antigen which is related to the 

20 cause of the disease. However, use of this therapeutic modality is limited due to the 
difficulty in identifying and purifying the antigen(s) responsible for the autoimmune 
disease afflicting the patient. 

Thus, new compounds with improved therapeutic activity and reduced side effects are 
25 needed. 

Accordingly, the present invention provides certain isoxazole derivatives having the 
formula 



(q iO> aDcyl)^B-(C 0 .3^ (I). 




30 wherein m, n and p are each independently 0 or 1 and q is 0, 1 , 2, 3, 4 or 5; 
45 — a 1 =a 2 — a 3 =a< — is a bivalent radical of formula 
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— N=CH-CH=CH — (a-1) 

— CH=N-CH=CH— (a-2) 

— CH=CH-at=N (0-3) 

— CH=CK-N=N M) 

N=CH-N=CH— (a-5) 

— N=CH-CH=N — (a-6) 

— CH=CH-CH=CH — (a-7) . 

i 

B is a bivalent radical of formula 



R 4 R 4 



" r~ \ / \ 

0 0 O O—N N — O N — N 

(b-1) (b-2) (b-3) (b-4) (b-5) (b-6) 



Q is a direct covalent bond or a bivalent radical of formula 



I I n I 

X,— C N C — N- 



O R 8 V 



(c-1) (c-2) (c-3) (c-4) (c-5) (c-6) (c-7) 



try: _Lr^ 4- _|_ J 



(CH 2 X ^ f ^2=^ O 

N— R 15 

(c-8) (c-9) (c-10) (oil) (c-12) 

XV XV XV XV 

x 3 — x 5 x 5 — x 3 x 3 — x 5 x *_ x 3 
(c-13) (c-14) (c-15) (c-16) 

yl)-C— — c-(C 2 . 4 aDcenyl) (C^alkyl)-!:— 
(c-1 8) (c-1 9) 



(C 2 . 4 alken] 



<c-17) 

; wherein Xi and X 2 are each independently S or O, t is 0, 1 or 2; 
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X 3 is independently S, O or NR 26 ; X4 and X 3 arc each independently N or CH. 
Lis Ar' or Het 1 ; 

R 1 is selected from hydrogen, halo, hydroxy, C<i-6>alkyl, C^alkenyl, C^alkynyl, 
C ( 3.6)Cycloalkyl, C (3 . 6) cycloalkenyl, Co^alkyloxy, C (3 -6)CycloalkylC ( ,. 6 )alkyl, 
Q 3 ^)Cycloalkyloxy, haloQi^kyl , cyano, guanidine, nitro and NR I7 R 18 ; 

R 2 and R 3 are each independently selected from hydrogen, halo, Qi^alkyloxy and 
Qi_ 6) alkyl where the alkyl moiety may be optionally substituted by one or more 
hydroxy [for example 1 , 2 or 3]; 

R 4 is selected from hydrogen, Q w) alkyl, C^alkenyl, Q^alkynyl. Cp^jcydoalkyl 
and 

Co^jcycloalkenyl; 

R 5 , R 6 , R 9 and R 10 are each independently selected from hydrogen, hydroxy, halo, 

Qi^alkyl, [where the alkyl moiety may be optionally substituted by one or more 
substituents independently selected from hydroxy, halo, C 0 ^alkyloxy, NR l7 R 18 , 
(S02)R 16 , (C=0)R 16 , Ar 1 andHet 1 ], C< 2 . 6) alkenyl, C^alkynyl, C (3 - 6 )Cycloalkyl, 
C (3 . 6 )Cycloalkenyl, Qi^kyloxy [where the alkenyl, alkynyl, cycloalkyl, 
cycloalkenyl and alkyloxy moiety may be optionally substituted by one or more 
substituents independently selected from hydroxy, halo, C ( i^>alkyloxy, (=0), 
NR l7 R 18 , (S0 2 )R 16 , (C=0)R 16 , Ar 1 and Het 1 ], cyano, (C^R 25 , (C=O)0R 16 , 
(S0 2 )R 16 , aminocarbonyloxy, aminoQi^alkyl, NR n R 18 , N 3 , Ar 1 and Het 1 ; 

or 

R 5 and R 6 or R 9 and R 10 together with the carbon atom to which they are attached, form 
a Het 1 or a Q2-14) carbocyclic radical optionally substituted by 1,2 or 3 
substituents independently selected from halo, hydroxy, C ( i. 6 )alkyl, C (2 -6>alkenyl, 
C (2 ^)alkynyl, Co^cycloalkyl, C^jcycloalkenyl, C (l . 6 )alkyloxy [where the alkyl, 
alkenyl, alkynyl, cycloalkyl, cycloalkenyl and alkyloxy moiety may be optionally 
substituted by one or more substituents independently selected from hydroxy, 
halo, C u . 6) alkyloxy, NR 2 ^ 24 , (C=0)R 22 , C (6 .i4)aryl and C (M4) heterocycle], cyano, 
(=0), (=NH), (C=0)R 22 , (SOJR 22 , NH(00)R 22 . NR^R 24 , C^njaryl, Q^aryl- 
thio, C (6 .i4)aryloxy [where the aryloxy moiety may be optionally substituted by 
halo] and C<i.u>heterocycle; 

R 7 and R 8 are each independently selected from hydrogen, hydroxy, C^alkyl, 
C (2 .6>alkenyl, 

C (2 ^)alkynyl, Ccu^cycloalkyl, C^jcycloalkenyl, hydroxyQi^aJkyl and 
Qi^lkyloxy; 
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R n is selected from hydrogen, hydroxy and Q^jalkyloxy [where the alkyloxy moiety 

may be optionally substituted by (C=0)R 16 ]; 
R 12 is selected from hydrogen and hydroxy; 

R 13 is selected from hydrogen, hydroxy, halo, Chalky!, Q^jalkenyl, Cp^alkynyl, 
Q^jcycloalkyl, Cp^cycloalkenyl, C ( i. 6) alkyloxy [where the alkyl, alkenyl, 
alkynyl, cycloalkyl, cycloalkenyl and alkyloxy moiety may be optionally 
substituted by one or more substituents independently selected from hydroxy, 
halo, (=0), NR ,7 R 18 , (S0 2 )R 16 . (C=0)R 16 , Ar 1 and Het 1 ], aminocarbonyloxy, 
aminoC ( ,^alkyl t NR l7 R ,B , 
N 3 , At 1 and Het 1 ; 

R u and R ,s are each independently selected from hydrogen, Qi^alkyl, C^alkenyl, 
C^lkynyl, C (3 - 6) cycloalkyl, C (3 . 6 )cycloalkcnyl, C (1 ^alkyloxy [where the alkyl, 
alkenyl, alkynyl, cycloalkyl, cycloalkenyl and alkyloxy moiety may be optionally 
substituted by one or more substituents independently selected from hydroxy, 
C (3 .6)cycloalkyl, ^ 
Q^alkyloxy, cyano, (C=0)R 16 , Ar 1 and Het 1 ], C (6 .u)arylC (1 ^alkyl, (C=0)R . 
(C=0)OR 16 , (C=S)R 16 , (S0 2 )R 16 , Ar 1 and Het 1 ; 

or 

R M and R 15 together with the N atom to which they are attached, form a C<M4)heten> 
cycle optionally substituted by 1, 2 or 3 substituents independently selected from 
halo, hydroxy, C ( ,. 6) alkyl, C^kenyl, C^alkynyl, Q^ycloalkyl, C (3 . 6) cyclo- 
alkenyl and 

C ( ,. 6 )alkyloxy [where the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl and 
alkyloxy moiety may be optionally substituted by one or more substituents 
independently selected from halo, C 0 . 6 )alkyloxy, (C=0)R 16 , Ar 1 and Het 1 ], 
C (6 . l4) arylthio, Q^aryloxy, cyano, (C=0)R 16 , (C=0)OR 16 , (S0 2 )R 16 , NR l7 R 18 , 
Ar' and Het 1 ; 

R 16 isselected from hydrogen, hydroxy, Qi^kyl, C (2 . 6) alkenyl ) C< 2 .6)alkynyl, 
C( 3 . 6 )cycloalkyl, 

C M cycloalkenyl, Qi-oalkyloxy [where the alkyl. alkenyl, alkynyl, cycloalkyl, 
cycloalkenyl and alkyloxy moiety may be optionally substituted by one or more 
substituents independently selected from halo, Qj^lkyloxycarbonyl, NR R , 
Ar 1 and Het 1 ], NR ,7 R 18 , C^aryloxy, Ar' or Het 1 ; 
R 17 and R 18 arc each independently selected from hydrogen, hydroxy, Qi-^alkyl, 
Ccz^kenyl, C^alkynyJ, Cp^ycloalkyl, C< W) cycloalkenyl, C 0 .«)alkyloxy 
[where the alkyl, alkenyl, alkynyl. cycloalkyl, cycloalkenyl and alkyloxy moiety 
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may be optionally substituted by one or more substituents independently selected 
from hydroxy, Co^cycloaikyl, 

C^alkyloxy, (OO)R 19 , Ar 1 and Het 1 ], (C=0)R 19 , (SC^R 19 , Ar 1 and Het 1 ; 



5 R 17 and R 18 together with the N atom to which they are attached, form a C ( i-i4)hetero- 
cycle optionally substituted by 1 2 or 3 substituents independently selected from 
hydroxy, 

15 Qi^alkyl, CWlkenyl, CWlkynyl, C^jeycloalkyl, Cp^cycloalkenyl, 

Qi^kyloxy [where the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl and 
10 alkyloxy moiety may be optionally substituted by one or more substituents 

independently selected from hydroxy, C { i. 6 )alkyloxy, (C=0)R 19 , Ar 1 and Het 1 ], 
20 NR 2 ^ 21 , (C=0)R 19 , (=NH), S-Ar l , Ar 1 and Het 1 ; 

R' 9 is selected from C ( ,. 6 >aJkyl, C (2 -6>alkenyl, Q^aikynyl, C^jcycloalkyl, CWycIo- 
alkenyl, 

15 Q^lkyloxy [where the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl and 

25 alkyloxy moiety may be optionally substituted by one or more substituents 

independently selected from halo, (OOR 22 , NR 20 R 2 \ Ar' and Het 1 ], phenyloxy, 
NR 2 ^ 21 , Ar' and Het 1 ; 
R 20 is selected from hydrogen, C 0 . 6 )alkyl, C^alkenyl, Q^alkynyl, Q^cycloalkyl, 
30 20 C (3 -6)Cycloalkenyl, NH(00)R 22 and C<i ^alkyloxy; 

R 21 is selected from hydrogen, hydrogen, Qi^kyl, Q 2 -«>alkenyl, C (2 -6)alkynyl, 

Q 3 . 6) cycloalkyl, Q^jcycloalkenyl, Q^kyloxy, q.^alkyloxycarbonyl, Ar 1 and 
Het 1 ; 

Ar 1 is a C (6 -i4)aryl (or C (6 -j4)aryIidene when D is Ar 1 ) optionally substituted by one or 
25 more substituents independently selected from halo, hydroxy, Qi^kyl, 

C^alkenyl, 

Q 2 _6)alkynyl, C (3 -6>cycloalkyl, Q-^ycloalkenyl, C<i ^alkyloxy [where the alkyl. 
alkenyl, alkynyl, cycloalkyl, cycloalkenyl and alkyloxy moiety may be optionally 
substituted by one or more substituents independently selected from hydroxy, 
30 halo, Q^alkyloxy, NR^R 24 , (C=0)R 22 , C (6 ., 4) aryl and C (M4 >heterocycle], cyano, 

(=0), (=NH), (C=0)R 22 , (S0 2 )R 22 , NH(C=0)R 2 \ NR^R 24 , C«M4)aryl, C (6 .,4)aryl- 
thio, C (6 -i4)aryloxy [where the aryloxy moiety may be optionally substituted by 
halo] and C ( M4)heterocycle; 
Het 1 is a C ( |.i 4) heterocycle (or C (M4 )heterocyclidene when D is Het 1 ) optionally 
35 substituted by one or more substituents independently selected from halo, 

hydroxy, C U -6)alkyl, 
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Cp^alkenyl, C^lkynyl, C {3 -6)CycIoalkyl, Co-ejcycloalkenyl, Q,. 6) alkyloxy 
[where the alky], alkenyl, alkynyl, cycloalkyl, cycloalkenyl and alkyloxy moiety 
may be optionally substituted by one or more substituents independently selected 
from hydroxy, halo, 

C ( i. 6) alkyloxy, NR 23 R 24 , (C=0)R 22 ,C<6.i4)aryl and C (M4 )heterocycle], cyano, (=0), 
(=NH), (C=0)R 22 , (S0 2 )R 22 , NHfC^R 22 . NR^R 24 , Qo-u^ryl, C (6 ., 4 )aryllhio, 
C(6.i4)ary!oxy [where the aryloxy moiety may be optionally substituted by halo] 
and C(i., 4 )heterocycle; 
R 22 is selected from hydrogen, hydroxy, Qn^kyl, Qi^alkyloxy, haioCd^jalkyl, 



NR 2 ^ 24 and 




R 23 and R 24 are each independently selected from hydrogen, C ( i- 6 )alkyl and 

R 25 isselected from hydrogen, hydroxy, q^jalkyl, C^alkenyl, Qz^kynyl, 
Q3.6)Cycloalkyl, 

C^jcycloalkenyl, C^jalkyloxy [where the alkyl, alkenyl, alkynyl. cycloalkyl, 
cycloalkenyl and alkyloxy moiety may be optionally substituted by one or more 
substituents independently selected from halo, C (J ^)alkyloxycarbonyl, NR 17 R 18 , 
At 1 and Het 1 ), C ( 6-i4>aryloxy, Ar 1 and Het 1 ; 
R 26 is selected from hydrogen, Qi^alkyl and phenyl; 

or a A/-oxide, addition salt, quaternary amine or stereochemical I y isomeric form thereof; 

A special group of compounds are those compounds of formula (I) wherein Q is a 
bivalent radical of formula (c-1), (c-2), (c-3), (c-4), (c-5), (c-6), (c-7), (c-8), (c-9), 
(c-10),(c-n)or (c-1 2). 

Further, suitable compounds of formula (I) include those wherein — a , =a 2 — a^a 4 — 
is a radical of formula (a-1), (a-2), (a-3), (a-4), (a-5) or (a-6). 

According to a further aspect the present invention provides compounds of formula (I) 

wherein : 

misOor 1; 

n is 0; 

p is 0 or 1 ; 

qis 0,1, 2 or 3; 

a'=a 2 — a^a 4 — is a radical of the formula (a-1), (a-2), (a-3), (a-4), (a-5), (a-6) or 

(a-7), preferably (a-1), (a-2), (a-3), (a-4), (a-5) or (a-6); 
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D is selected from pyridinylidcne and phenylidene [where the phenylidene moiety is 
optionally substituted by one or more subslituents independently selected from 
halo, Qi^kyl, 

Q,. 6) alkyloxy, phenylC ( ,- 3 )alkyloxy, haloQi^lkyl and (C=0)R 16 ]; 

L is selected from phenyl [where the phenyl moiety is optionally substituted by one or 
more substituents independently selected from halo, Cd^alkyl, aminoCo-$>aJkyl, 
haloC^yalkyl, Q^kyloxy, NR ,7 R ,R , (S0 2 )R 19 and NH^OJR 22 ], 
phenylcarbonyl, naphtyl and Q n *)heterocycle [where the heterocyclc moiety is 
optionally substituted by one or more substituents independently selected from 
Qi^alkyl, C ( i. 6 )alkyloxy, Qi^alkyloxycarbonyl and NR^R 24 ]; 

R 1 is selected from hydrogen, halo, Chalky!, C^aJkyloxy, C^cycloalkyloxy, 
haloQi^lkyl , cyano, nitro and hydroxy; 

R 2 is selected from hydrogen and Qi^alkyloxy; 

R 3 is hydrogen; 

R 4 is selected from hydrogen and Qi-Qalkyl [where the alkyl moiety may be optionally 

substituted by hydroxy]; 
R 5 is selected from hydrogen, hydroxy, Qi^kyl and cyano; 
R 6 is selected from hydrogen, hydroxy, Qi^lkyl [where the alkyl moiety may be 

optionally substituted by one or more substituents independently selected from 

NR ,7 R 18 and 

C ( M4)helerocycle (where the heterocycle moiety is optionally substituted by 
C 0 -6>alkyl)], C^alkynyl, C^alkyloxy [where the alkyloxy moiety may be 
optionally substituted by C u ^alkyloxy], (C=0)R 16 , aminocarbonyloxy, N 3 , 
phenyl [where the phenyl moiety may be optionally substituted by halo] and 
C ( i-u)heterocycle [where the heterocycle moiety is optionally substituted by one 
or more substituents independently selected from NR^R 24 and phenyl]; 

or 

R 5 and R 6 together can form 13-dioxolanyl; 
R 7 , R 9 and R 10 are hydrogen; 

R 8 and R 13 are each independently selected from hydrogen and C<i.G)alkyl; 

R n is selected from hydroxy and C ( i. 6 )alkyloxy [where the alkyloxy moiety may be 

optionally substituted by (C=0)NR l7 R 18 ]; 
R 12 is selected from hydrogen and hydroxy; 
R 14 is selected from hydrogen and Qi^alkyl; 

R 15 is selected from hydrogen, C n ^alkyl [where the alkyl moiety may optionally be 
substituted by one or more substituents independently selected from Qi ^alkyl- 
oxy, C (3 -6)Cycloalkyl and C ( i. M) heterocyclel, C ( i. 6) alkyloxy, phenyl and 
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C(i.i4)hcterocyclc [where the hctcrocycle moiety is optionally substituted by one 
or more substituents independently selected from hydroxy, Qi^alkyl, Qi^alkyl- 
oxy, C ( |.6)alkyloxycarbonyl, (SOaJR 19 and Q,. 14 )heterocycleJ; 

or 

R M and R 15 together with the N atom to which they are attached form a 3, 4, 5 or 6 
membered heterocyclic ring optionally substituted by 1,2 or 3 substituents 
independently selected from phenyl, phenylQi^alkyl and (C=0)R 16 ; 

R 16 isselected from hydrogen, hydroxy, C (1 ^alkyl [where the alky! moiety may be 
optionally substituted by one or more substituents independently selected from 
halo, NR !7 R 18 , phenyl and Het 1 ], C^alkenyl, phenylC^alkenyl, Qi^lkyloxy, 
fluoreneC (1 ^)alkyloxy, phenyloxy, NR I7 R 18 , Ar' and Het 1 ; 

R 17 is selected from hydrogen, hydroxy, Q^alkyl, C^cycloalkyl, Co. 6) alkyloxy- 
C ( i-6)alkyl, aminocarbonyIC(i.6)aIkyl and (C=0)R 19 ; 

R 18 is selected from hydrogen, Q^alkyl [where the alkyl moiety may be optionally 
substituted by one or more substituents independently selected from C (3 -6)Cyclo- 
alkyl, (C=0)R 19 , Ar 1 and Het 1 1, C^alkynyl [where the alkynyl moiety may be 
optionally substituted by phenyl], Q^jcycloalkyl, (C=0)R 19 , (S02>R i9 , Ar 1 and 
Het 1 ; 

or 

R 17 and R 18 together with the N atom to which they are attached form a 3, 4, 5 or 6 
membered heterocyclic ring optionally substituted by 1, 2 or 3 substituents 
independently selected from hydroxy, Co-^alkyl [where the alkyl moiety may be 
optionally substituted by one or more substituents independently selected from 
hydroxy, Co^alkyloxy, (C=0)R 19 , Ar 1 and Het 1 ], Cp^cycloalkyl, amino, 
(C=0)R 19 , S-Ar 1 , Ar 1 and Het 1 ; 

R 19 is selected from C (1 .6>alkyl [where the alkyl moiety may be optionally substituted by 
one or more substituents independently selected from halo, phenyl, C(i^>alkyl- 
oxycarbonyl, NR 2 ^ 21 and Het 1 ], C^alkynyl [where the alkynyl moiety may be 
optionally substituted by phenyl], Qi^alkyloxy, fluoreneQi^kyloxy, 
phenyloxy, amino, Ar 1 and Het 1 ; 

R 20 is selected from hydrogen and Qi^alkyl; 

R 21 is selected from hydrogen, C^yalkyl, C (3 -6)cycloalkyl, Q,^aIkyIoxycarbonyl, 
phenyl and Het 1 ; 

Ar 1 is a C ( 6.M)aryl substituted by one or more substituents independently selected from 
halo, cyano, C ( ,. 6) alkyl, C 0 . 6 >alkyloxy, phenylC(,^alkyloxy, phenyloxy, 
halophenyloxy, haloC^alkyl and (C=0)R n , (S0 2 )R 22 , NHCC^R 22 and 
NR^R 24 ; 
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5 

Het 1 is a C ( i. U) heterocycle substituted by one or more substituents independently 
selected from hydroxy, Q^kyi, phenylQi^alkyl, arninoQi^alkyl, 
Q,. 6) alkylaminoC(i^alky! f (=0), (=NH), NH(C=0)R 22 , NR 23 ^ and phenyl; 
10 R 22 is selected from hydrogen, hydroxy, Qi^lkyl, Qi^alkyloxy, haloCo^alkyl, 

O— N 

5 NR^R^and N^; 

R 23 and R 24 are each independently selected from hydrogen, Chalky! and — t 
or a N-oxide, addition salt, quaternary amine or stereochemically isomeric form thereof. 



15 



As used herein Q]. 3) alkyl as a group or part of a group defines straight or branched 
20 10 chain saturated hydrocarbon radicals having from 1 to 3 carbon atoms such as methyl, 

ethyl, propyl, l~methylethyl, and the like; Qi^alkyl as a group or part of a group 
defines straight or branched chain saturated hydrocarbon radicals having from 1 to 4 
carbon atoms such as the groups defined for Q,. 3 )alkyJ, butyl, isopropyl and the like, 
25 C(j-6)alkyl as a group or part of a group defines straight or branched chain saturated 

15 hydrocarbon radicals having from 1 to 6 carbon atoms such as the groups defined for 
Q M) alkyl and pentyl, hexyl, 2-methyIpropyl, 2-methylbuty! and the like; 
C(3^>cycloalkyl is generic to cyclo-propyl, cyclobuty], cyclopentyl and cyclohexyl; 
30 C (2 -3)alkenyl defines straight and branched chain hydrocarbon radicals having from 2 to 

3 carbon atoms containing a double bond, such as ethenyl or propeny); C ( 2-4>alkenyl 
20 defines straight and branched chain hydrocarbon radicals having from 2 to 4 carbon 
atoms containing a double bond, such as the groups defined for Q^alkenyl and 
35 butenyl, C (2 -6>alkenyl defines straight and branched chain hydrocarbon radicals having 

from 2 to 6 carbon atoms containing a double bond such as the groups defined for 
C (2 -4)alkenyi and pentenyl or hexenyl, C<3-6)Cycloalkenyl is generic to cyclopropenyl, 
25 cyclobutenyl, cyclopentenyl and cyclohcxenyl. As used herein the term C<2-3)alkynyl 
40 defines straight and branched chain hydrocarbon radicals having 2 to 3 atoms 

containing a triple bond, such as ethynyl or propynyl; Q 2 -6>alkynyl defines straight and 
branched chain hydrocarbon radicals having from 2 to 6 carbon atoms containing a 
triple bond such as the groups defined for C(2-3)alkynyl and butynyl, pentynyl or 
45 .30 hexynyi. The term C ( i. 3 )alkyloxy defines straight or branched chain saturated 

hydrocarbon radicals such as methoxy, ethoxy or propyloxy. Qj^alkyloxy defines 
straight or branched chain saturated hydrocarbon radicals such as the groups defined for 
C (1 . 3 )alkyloxy and butyloxy, pentyloxy, hexyloxy, 1-methylethyloxy, 2-methylpropyl- 
oxy, 2-methylbutyloxy and the like; Co^cycloalkyloxy is generic to cyclopropyloxy, 



50 



35 cyclobutyloxy, cyclopentyloxy and cyclohexyloxy. 
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20 



As used herein before, the term (=0) forms a carbonyl moiety with the carbon atom to 

which it is attached. The term (=NH) forms a imino moiety with the carbon atom to 

10 which it is attached. 

5 

The term halo is generic to fluoro, chloro, bromo and iodo. As used in the foregoing 
and hereinafter, haloC ( i. 6 )alkyl is defined as mono- or poiyhalosubstituted Qi^alkyl, in 
75 particular Qi^alkyl substituted with one or more fluor atoms, for example 

trifluoromethyl. 

10 

The term C ( 6-u)aryl as a group or part of a group defines carbocyclic radicals containing 
one or more rings which may be independently saturated, partially saturated or 
unsaturated. The term covers fused ring systems as well as systems which are connected 
through a linking group, e.g. -N-, -C-, -0-, -S-, or a bond. Examples of such groups are 
15 phenyl, biphenyl, fluorenyl or naphtyl. C (6 -i4)arylidene is a bivalent C (6 ., 4 )aryl radical as 
described supra . 

25 

The term C (2 -i4)Carbocyclic radical as a group or part of a group defines carbocyclic 
radicals containing one or more rings (including 3, 4, 5 or 6 membererd carbocyclic 
20 rings) which may be independently saturated, partially saturated, unsaturated, including 
30 aromatic. The term covers fused ring systems as well as systems which are connected 

through a linking group, e.g. -N-, -C-, -O-, -S-, or a bond. 

The term C ( i-]4)heterocycle defines one or more rings (including 3, 4, 5 or 6 membererd 
35 25 heterocyclic rings)which may be independently saturated, partially saturated, 

unsaturated, including aromatic, containing one or more (for example 1, 2, 3 or 4) 
heteroatoms selected from N, O and S. Examples of such groups include indanyl, 
pyridinyl, tetrahydropyridinyl isothiazolyl, pyrrolyl, triazolylphenyl, piperidinyl, 
thiazolyl, piperazinyl, isoxazolyl, pyrazolyl, morpholinyl, imidazolyl, oxadiazolyl, 
30 dioxolanyl, pyrirmdinyl, dihydropyrimidinyl, oxazolidinyl, benzimidazolyl, 

benzothiazolyl, benzodioxolanyl, benzopyridinyl, benzopyranyl, furanyl, thionyl, 
triazospirodecanyl, isoquinolinyl or tetrazolyl. C ( i-i4)heterocyclidene is a bivalent 
45 C ( M4)heterocyc1ic radical as described supra . 

35 As used herein before, the term "one or more" covers the possibility of all the available 
C-atoms, where appropriate, to be substituted, preferably 1, 2 or 3. 

50 
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Het 1 is meant to include all the possible isomeric forms of the heterocycles mentioned 
in the definition of Het 1 for instance, pyrrolyl also includes 2H-pyrrolyl, pyranyl 
includes 2W-pyranyl and 4H-pyranyl. 



5 The C { ,., 4) heterocyc!e represented by Het 1 may be attached to the remainder of the 

molecule of formula (I) through any ring carbon or heteroatom as appropriate. Thus, for 
example, when the heterocycle is imidazoiyl, it may be a 1 -imidazoiyl, 2-imidazolyl, 
4-imidazolyl and 5-imidazolyl; when it is thiazolyl, it may be 2-thiazoIy], 4-thiazolyi 
and 5-thiazoIyl; when it is triazolyl, it may be 1,2,4-triazol-l-yl, l,2,4-triazol-3-yl, 

10 l,2,4-triazol-5-yl, 1,3,4-triazol-l-yl and l,3,4-triazol-2-yl; when it is benzthiazoiyl, it 
may be 2-benzthiazolyl, 4-benzthiazoIyl, 5-benzthiazolyl, 6-benzthiazolyl and 



When any variable (eg. Ar, Het, R ! , R 2 etc.) occurs more than one time in any 
15 constituent, each definition is independent. 

lines drawn into ring systems from substituents indicate that the bond may be attached 
to any of the suitable ring atoms. 

20 It will be appreciated that some of the compounds of formula (I) and their #-oxides, 
addition salts, quaternary amines and stereochemical ly isomeric forms may contain one 
or more centers of chirality and exist as stereochemically isomeric forms. 

The term "stereochemically isomeric forms" as used hereinbefore defines all the 
25 possible stereoisomeric forms which the compounds of formula (1), and their TV-oxides, 
addition salts, quaternary amines or physiologically functional derivatives may possess. 
Unless otherwise mentioned or indicated, the chemical designation of compounds 
denotes the mixture of all possible stereochemically isomeric forms, said mixtures 
containing all diastereomers and enantiomers of the basic molecular structure as well as 
30 each of the individual isomeric forms of formula (I) and their jV-oxides, salts, solvates 
or quaternary amines substantially free, i.e. associated with less than 10%, preferably 
less than 5%, in particular less than 2% and most preferably less than 1% of the other 
isomers. In particular, stereogenic centers may have the R- or S-configuration; substi- 
tuents on bivalent cyclic (partially) saturated radicals may have either the cis- or trans- 
35 configuration. Compounds encompassing double bonds can have an E or Zrstereo- 
chemistry at said double bond. Stereochemically isomeric forms of the compounds of 
formula (I) are obviously intended to be embraced within the scope of this invention. 



10 



20 



7-benzthiazolyl. 



50 



55 



20 



WO 00/2 1 959 PCT/EP99/07803 

-13- 

5 

Compounds of formula (I) as defined supra of particular interest include those where 
the asymmetric carbon atom indicated with an * has an S-configuration. 

10 For some of the compounds of formula (I), their W-oxides, salts, solvates or quaternary 

5 amines and the intermediates used in the preparation thereof, the absolute 

stereochemical configuration was not experimentally determined. In these cases the 
stereoisomeric form which was first isolated is designated as "A" and the second as 
15 "B*\ without further reference to the actual stereochemical configuration. However, 

said "A" and "B" stereoisomeric forms can be unambiguously characterized by for 
10 instance their optical rotation in case "A" and "B" have an enantiomeric relationship. A 
person skilled in the art is able to determine the absolute configuration of such 
compounds using art-known methods such as, for example, X-ray diffraction. In case 
"A" and "B" are stereoisomeric mixtures, they can be further separated whereby the 
respective first fractions isolated are designated "Al" and "BP and the second as "A2 M 
15 and "B2", without further reference to the actual stereochemical configuration. 

25 For therapeutic use, salts of the compounds of formula (I) are those wherein the 

counterion is pharmaceutically acceptable. However, salts of acids and bases which are 
non-pharmaceutically acceptable may also find use, for example, in the preparation or 
20 purification of a pharmaceutically acceptable compound. All salts, whether pharma- 

30 ceutically acceptable or not are included within the ambit of the present invention. 

The pharmaceutically acceptable acid and base addition salts as mentioned hereinabove 
are meant to comprise the therapeutically active non-toxic acid and base addition salt 

35 25 forms which the compounds of fonnula (I) are able to form. The pharmaceutically 

acceptable acid addition salts can conveniently be obtained by treating the base form 
with such appropriate acid. Appropriate acids comprise, for example, inorganic acids 
such as hydrohalic acids, e.g. hydrochloric or hydrobromic acid, sulfuric, nitric, 

40 phosphoric and the like acids; or organic acids such as, for example, acetic, propanoic, 

30 hydroxyacetic, lactic, pyruvic, oxalic (i.e. ethanedioic), malonic, succinic (i.e. butane- 
dioic acid), maleic, fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic, 
benzenesulfonic, g-toluenesulfonic, cyclamic, salicylic, ^-aminosalicylic, pamoic and 

45 the like acids. 

35 Conversely said salt forms can be converted by treatment with an appropriate base into 
the free base form. 
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The compounds of formula (I) containing an acidic proton may also be converted into 
their non-toxic metal or amine addition salt forms by treatment with appropriate organic 
and inorganic bases. Appropriate base salt forms comprise, for example, the 
ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium, 
potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. the 
benzathine, tf-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such 
as, for example, arginine, lysine and the like. 

The term addition salt as used hereinabove also comprises the solvates which the 
compounds of formula (I) as well as the salts thereof, are able to form. Such solvates 
are for example hydrates, alcoholates and the like. 

Some of the compounds of formula (I) may also exist in their tautomeric form. Such 
forms although not explicitly indicated in the above formula are intended to be included 
within the scope of the present invention. For instance, when an aromatic heterocyclic 
ring is substituted with hydroxy the keto-form may be the mainly populated tautomer. 

Preferred embodiments of the present invention include compounds of formula (I) 
wherein one or more of the following restrictions apply : 

(i) B is a group of formula (b-2); 

(ii) — a '=a 2 — a 3 =a 4 — is a radical of formula (a- 1); 

(iii) groups R\R 2 , R 3 and R 4 are hydrogen; 

(iv) m and n are 0 and p is 0 or 1; 

(v) D is Ar 1 [wherein Ar 1 is preferably phenylidene (wherein the phenylidene moiety 
may be optionally substituted with halo)] or Het 1 [wherein Het 1 is preferably 
pyridinylidene]; 

(vi) L is Ar 1 [wherein Ar 1 is most preferably phenyl (wherein the phenyl moiety may 
be optionally substituted with one or more substituents, preferably 1, 2 or 3 
substituents, independently selected from halo, Qi. 3) alkyloxy, Q,. 3 )alkyl (wherein 
the alkyl moiety may be optionally substituted with one or more halo, preferably 
substituted with 3 F substituents), NR^R 24 (wherein R 23 and R 24 are preferably 
independently selected from hydrogen and C ( i. 3) alkyl), (C=0)R 22 (wherein R 22 is 
preferably NR^R 24 (wherein R 23 and R 24 are preferably independently selected 
from hydrogen and C ( ,. 3) alkyl)), (S0 2 )R n (wherein R 22 is preferably C ( i. 3) alkyl 
(wherein the alkyl moiety may be optionally substituted with one or more halo)) 



Het 1 [wherein Het 1 is preferably selected from pyridinyl, furanyl, thiophenyl, 



and NH(C=0)R 22 (wherein R is preferably 




)} or naphtalenyl] 



or 
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benzodioxolanyl, quinolinyl and l,3,4H-isoquinolinyl (wherein the 1,3,4//- 
isoquinolinyl moiety may be optionally substituted with one or more, preferably 1 
or 2 C(].3)alkyloxy)]; 

(vii) Q is preferably a bivalent radical of formula (c-1), (c-2), (c-3), (c-4), (c-5), (c-6), 
(c-7), (c-8), (c-9) or (c-10), most preferably, Q is a bivalent radical of formula 
(c-1), (c-3), (c-4), (c-5), (c-7) or (c-10). 

When 

1. Q is (c-2), Xi is preferably S or 0; 

2. Q is (c-3), R 5 is preferably selected from hydrogen, hydroxy and cyano; 
R 6 is preferably selected from hydrogen, hydroxy, (C=0)OR 16 , NR l7 R 18 , N 3 , 

C ( |. 3 )alky) [wherein the alkyl moiety may be optionally substituted with (=0), 
NR 17 R 18 , 

C ( i- 3 )alkyloxy, Ar 1 (wherein Ar 1 is preferably phenyl) or Het 1 (wherein Het 1 is 
preferably pyridinyl)], C<i-3>alkyloxy [wherein the alkyJoxy moiety may be 
optionally substituted with (=0), NR i7 R ,R , Qi^alkyloxy or Ar 1 (wherein Ar 1 
is preferably phenyl)], Ar 1 [wherein Ar 1 is preferably phenyl] and Het 1 
[wherein Het 1 is preferably pyridinyl or thiazolyl (wherein the thiazolyl may be 
optionally substituted with one or two substituents independently selected 
from amino and phenyl)]; 

R 16 is preferably C ( i- 3 )alkyl; 

R 17 is preferably hydrogen; 

R 1 * is preferably selected from hydrogen, C (3 -6)cycloalkyl, (C=0)R 19 , C<i. 3> alkyl 
[wherein the alkyl moiety is optionally substituted by (C=0)R 19 or Het* 
(wherein Het 1 is preferably benzimidazolyl (wherein the benzimidazolyl is 
preferably substituted with Qi^alkyl), piperidine (wherein the piperidine is 
preferably substituted with Qi^alkyl), pyridinyl, morpholinyl or 1,3-dioxo- 
ianyl}], Ar 1 [wherein Ar 1 is preferably phenyl (wherein the phenyl moiety is 
optionally substituted by one or more substitutents, preferably 1, 2 or 3 
substituents, independently selected form halo, hydroxy, C ( i.3)alkyIoxy, 
(C=0)R n 7 NH(C=0)R 22 , (SOzJR 22 , C {i .^ky\ (wherein the alkyl moiety is 
optionally substituted by one or more halo), and Het 1 (wherein Het 1 is 
preferably piperidinyl)] and Het 1 [wherein Het 1 is preferably selected from 
pyridinyl, benztriazolyl, benzimidazolyl (wherein the benzimidazolyl is 
preferably substituted with C ( |. 3 )alkyl), piperidinyl (wherein the piperidinyl 
moiety is preferably substituted with Qi^alkyl, C ( |. 3 )alkylphenyl) or 
isoxazolyl (wherein the isoxazolyl is preferably substituted with C ( i. 3 )alkyl)]; 
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or 

R 17 and R 18 together with the N atom to which they are attached preferably form 
an optionally substituted C (M4 )heterocycle, preferably 2W-pyridine [wherein 
the 

2//-pyridine is preferably substituted with (=NH)1, morpholinyl, 
l,3,4//-isoquinolinyl, piperidine [wherein the piperidine is preferably substituted 

with C ( i. 3 >alkyl (wherein the alkyl moiety may be optionally substituted with 
N-methylpiperazinyl) or piperidine]; 

R 19 is preferably selected from C ( i. 3) alkyl [wherein the alkyl moiety may be 
optionally substituted with NR 2 ^ 21 , Ar 1 (wherein Ar 1 is preferably phenyl)], 
NR 20 R 21 and Ar 1 [wherein Ar 1 is preferably phenyl (wherein the phenyl moiety 
is optionally substituted by one or more halo)]; 

R 20 is preferably selected from hydrogen and C(|. 3) alkyl; 

R 21 is preferably selected from hydrogen and Het 1 [wherein Het 1 is preferably 
piperidinyl (wherein the piperidinyl moiety is preferably substituted with 
C ( ,. 3) alkyl)]; 

R 22 is preferably selected from C ( i. 3 )alkyl and NR^R 24 ; 
R 23 is preferably hydrogen; 
R 24 is preferably hydrogen; 

3. Q is (c-4), R 7 is preferably hydrogen; 

4. Q is (c-5), R 8 is preferably hydrogen; 

5. Q is (c-6), R 9 and R 10 are preferably hydrogen; 

6. Q is (c-7), R n is preferably selected from hydroxy and C (I . 3 )alkyloxy [wherein 
the alkyloxy moiety may be optionally substituted with (C=0)R 16 ]; 

R 16 is preferably NR ,7 R 18 ; 
R 17 is preferably Qi. 3) alkyl; 
R 18 is preferably Q^ycloalkyl; 

7. Q is (c-8), t is preferably 1; 

R 12 is preferably selected from hydrogen and hydroxy; 

8. Q is (c-10), X 2 is preferably S or O, most preferably X 2 is O; 

R 13 is preferably selected from hydrogen, C ( |. 3 )alkyl and C ( i. 3) alkyloxy; 
R 14 is preferably hydrogen; 

R 15 is preferably selected from hydrogen, C ( i. 3 )alkyl [wherein the alkyl moiety 
may be optionally substituted with Het 1 (wherein Het 1 is preferably 
morpholinyl)] and Het 1 [wherein Het 1 is preferably piperidinyl (wherein the 
thiazolyl moiety is optionally substituted with (C=0)R 22 ) orthiazolyl [wherein 



WO 00/21959 



-17- 



PCT/EP99/07803 



the thiazolyl moiety is optionally substituted with C ( i. 3 )alkyl (wherein the alkyl 

moiety is optionally substituted with NR 2 ^ 24 )}]; 
R 22 is preferably C ( i- 3 >alky!oxy; 
R 23 is preferably Qi^alkyl; 
R 24 is preferably C 0 . 3 )alkyl; 
or a JV-oxide, addition salt, quaternary amine or stereochemically isomeric form thereof. 

Particularly preferred compounds are those compounds of formula (I) wherein 

B is a group of formula (b-2); 

— a 1 =a 2 — a 3= a 4 — is a radical of formula (a-1); 

groups R 1 , R 2 , R 3 and R 4 are hydrogen; 

preferably m and n are 0 and p is 0 or 1; 

D is Ar 1 [wherein Ar 1 is preferably phenylidene (wherein the phenylidenc moiety may 
be optionally substituted with halo)]; 

L is Ar 1 [wherein Ar 1 is preferably phenyl {wherein the phenyl moiety may be 
optionally substituted with one or more substituents, preferably 1, 2 or 3 
substituenls, independently selected from halo, C ( i. 3) alkyloxy, Qi^alkyl, 
(S0 2 )R 22 (wherein R 22 is preferably Qi^alkyl (wherein the alkyl moiety may be 
optionally substituted with one or more halo), most preferably R 22 is 

trifluoromethyl), NH(C=0)R 22 (wherein R 22 is preferably "^T^lQ)}) ™ d 

Het' [wherein Het' is preferably pyridinyl or quinolinyl]. 
Q is most preferably is a bivalent radical of formula (c-1), (c-3), (c-4), (c-5), (c-7) or 
(c-10). 

When 

1. Q is (c-3), R 5 is most preferably selected from hydrogen, hydroxy and cyano; 
R 6 is preferably selected from hydrogen, hydroxy, Co^aJkyl, C (! . 3 )alkyl ox y and 

NR I7 R 18 ; * 
R 17 is preferably hydrogen; 
R 18 is preferably hydrogen; 

2. Q is (c-4), R 7 is preferably hydrogen; 

3. Q is (c-5), R 8 is preferably hydrogen; 

4. Q is (c-7), R" is preferably selected from hydroxy and C ( i- 3) alkyioxy [wherein 
the alkyloxy moiety is preferably substituted with (C=0)R 16 ]; 

R 16 is preferably NR ,7 R 18 ; 
R 17 is preferably Q|.$alkyl; 
R 18 is preferably Cp^cycloalkyl; 
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5. Q is (c-10), X 2 is preferably O; 
R 13 is preferably selected from hydrogen and C ( i.3>alkyl; 
R 14 is preferably hydrogen; 
10 R 13 is preferably selected from hydrogen and Qi^kyl; 

5 or a N-oxide, addition salt, quaternary amine or stereochemically isomeric form thereof. 

Most preferred compounds include : 
15 #-(4-benzoylphenylM.5-rthydro~3-^ 

(B)-N-(4-benzoylphenyl>4,5-dmydro-3-(3-py^ 
10 (EMi5-dihydit>«7H4-[(hydroxyirmno)phen^ 
isoxazolecarboxamide; 

4^-dihydro-N44-(hydroxyphenylmethyl)phenyl]-3-(3-pyridinyl)-5-isoxazole- 
carboxamide; 

[5S(B)]A5-dihydro-AK4-(hydroxyphen 
15 carboxamide; 

4 t 5-dihydro-^-[4-(phenylmethyl)phenyl]-3-(3-pyridinyl>5-isoxazolecait)oxam 
N-[4-(aniinophenylmemyl)phenyl]^,5-a^ya^3-(3-pyridinyl>5-isoxa2oIe- 
carboxamide; 

[5S(A)]-AH4-(aminophenylmethyl)phenyl3A5-^ 
20 carboxamide; 

A44-(cyanophenylmethyl)phenylM,5-dihya^ 
amide; 

4,5-ajhydro-^-[4-(4-memoxybenzoyl)phenyl]-3-(3-pyridinyl)-5-isoxazo!e^ 
4.5-dihya^^[(4-(methoxyphenylmemyl)phenyIl-3K3-pyridinyl)-5-isoxazole- 

25 carboxamide; 

4,5-dihydro-3-(3-pyridinyl)-A44-[[(2-p^ 
isoxazolecarboxamide; 

(±>[cyano-[4-[[[4,5-dihydroO-(3-pyricunyl^5-isoxazolyl]carbonyl]amino 
phenylmethyl] acetate; 
30 (±ME)-4,5^hydro-W-[4-(l-oxo-3-pte 
isoxazolecarboxamide; 
(±)-A44-(3,4-dtimcthoxybenzoyl)phenylH^^ 
carboxamide; 
( ± )_A^4_(2,4-difluorobenzoyl^ 
35 carboxamide; 

(±)-N-t4-(4,5-dihydro-l -methyl-3-phenyl- 1 tf-pyrdzol-5-yl)phenyl A5-dihydro-3-(3- 
50 pyridinyl)-5-isoxazolecarboxamide; 
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(±>AH4-[(2,4-difluorophenyl)h^ 
isoxazolecarboxamide; 

(BH»5^ihydro-3-(3-pyridinyi)-N-[4-(2-pyridinylcarbony])phenyl]-5-isox 
10 carboxamide; 

5 (B2H.5-dihydjT>-A44-(hydroxy-2-p^ 
isoxazolecarboxamide; 

or a N-oxide, addition salt, the quaternary amine or stereochemical^ isomeric form 
15 thereof. 

10 The present invention further includes the following processes for the preparation of a 
compound of formula (I) or stereoisomers, a /V-oxide, a salt, a quaternary amine or a 
20 solvate thereof. 

In this and the following preparations, the reaction products may be isolated from the 
15 reaction medium and, if necessary, further purified according to methodologies 
generally known in the art, for example, extraction, crystallization, distillation, 
trituration and chromatography. 



25 



In the following description, the symbols R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 . R 8 , R 9 , R 10 , R n , 
20 R 12 , R»\ R'\ R 15 , R 16 , R 17 , R 18 , R 19 , R 20 , R 2 ', R 22 . R 23 , R 24 , R 25 , B, D, Q, L, m, n, p and 
30 t have the meaning ascribed to them in formula (I) unless otherwise stated. 

In order to simplify the structural representation of the compounds of formula (I), the 
group 

35 ,.Al^ 

<r\4t T 

25 A S 

wherein a*=a 2 — a^a 4 — . and q is as defined before, will hereinafter be 

40 represented by the symbol Z. 

Compounds of formula (1) wherein B is formula (b-2), represented by formula (I-a) 
30 below, can generally be prepared by reacting an intermediate of formula (H) wherein W 1 
^ is Qiojalkyloxy, hydroxy or a halogen atom, with an appropriate reagent of formula 

(in). 
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A, 01) O 



R 2 R 3 



<") 0 (UI) 



N— O 

Z-^^(C 0 . 3 yU^ 



a-a) 

Said reaction can be performed in a reaction inert solvent, such as, chloroform, 
dichloroethane, dimethylformamide, tetrahydrofuran or a mixture thereof, and 
optionally in the presence of a suitable base, for example, MN-dimethyi-pyridinamine 
5 or triethylamine. Convenient reaction temperatures range between 0°C and 100°C. 

20 Compounds of formula (El) can be obtained commercially or they can be made by 

methods well known in the art. Typically, compounds of formula (HI) can be prepared 
by reacting a compound of formula HQ-cquyaikyD^L with a compound of formula 
10 NOj-cqLsjaikyJJs-DW 2 wherein W 2 is a suitable leaving group, for example, a halogen 

25 a tom. The nitro group can be converted in a amine by hydrogenation. Said reaction can 

be performed in a reaction inert solvent, such as, ethanol and in the presence of a 
suitable catalyst, such as palladium on carbon. 

30 15 Intermediates of formula (II) wherein W 1 is C<i- 3) aIkyloxy, said compound being 

represented by formula (A-a) below, can be prepared by cyclization. Said cyclization 
can be performed by reacting an intermediate of formula (IV) with a compound of 
formula 

35 R> (C t ,. 3 ,oIky1) Br i(X^ l .3 > alkyl 

R 2 

20 in a reaction inert solvent such as, dichloroethane in the presence of a base such as, 
40 triethylamine. 

R^ ^cqio^'jJUx^t.ayiifcyT 

R 2 N — o O 

^ Z ) te = N \ ** Z "^x~~ (C<, • 3 ^ y,v ^ C(, • 3)aI3£y, 

Cl 0H triethylamine r 2r3 

(TV) (H-a) 

Intermediates of formula (IV) can be prepared by converting an aldehyde of formula 
50 (V) to an oxime of formula (VI), using art-known techniques, such as, using 

25 hydroxylamine hydrochloride in the presence of NaHC0 3 or pyridine in a solvent, for 
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example, ethanol. The oxime is subsequently reacted with Cl^- Said reaction can be 
performed in a solvent, for example, chloroform or a mixture thereof. Convenient 
reaction temperatures range between 0°C and room temperature. 

z-cho — y=K — 

h oh cr OH 

(V) (vo av) 

15 5 The intermediate of (Il-a) can be conveniently converted into intermediates of formula 

(II) wherein W 1 is OH, represented by formula (Il-b), using a suitable base, for 
example, NaOH, in a solvent, for example methanol. The intermediate of (H-b) can 
subsequently be converted into intermediates of formula (II) wherein W 1 is halo, 

20 represented by formula (II-c). A convenient procedure is converting the carboxylic acid 

10 group to the corresponding acid chloride atom using a suitable reagent such as, 
thionylchloridc. 



25 



r*V r 2 r 3 r 2 R> 

(U-a) (D-b) (D-c) 



15 Compounds of formula (I) wherein B is a bivalent radical (b-1 ), (b-2) or (b-3) can be 
30 prepared by al,3-dipolar addition. Said addition reaction can be performed by reacting 

a compound of formula (IV) with an intermediate of formula 

35 r 2 (VII), 

20 wherein B is (b-1 ), (b-2) or (b-3). 

The reaction can be performed in a reaction inert solvent, for example dichloroethane or 
40 dimethylformamide in the presence of a base such as, triethylamine or pyridine. 

Convenient reaction temperatures range between 0°C and 40°C. 



25 



When B is (b-1), the intermediate of formula (VII) can be prepared by reacting a 



compound of formula 
45 " R» (C^alkyl)^^ 

>= / (VIII), 
R~ 



30 with an intermediate of formula 
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Chy(q,. 3 )ancyi)ri>-Q-(C(io)^y')p-L(IX). 
o 

The compounds of formula (VIII) an (IX) can be obtained commercially or made using 
methods known in the art. Typically, compounds of formula (IX) can be prepared by 
converting the cyano group of an intermediate of formula 

CN-(C (l . 3) aIkyI) 5 -D-Q-(C ( ,.3 ) aIkyl)p-- L 00' 

to a carboxyl group using, for example, a combination of sulfuric and acetic acid in 
water, which in turn can be further reacted to an acyl halide using thionyl chloride. 

Compounds of formula (X) can be prepared as in J. Am. Chem. Soc. (1981), 103(3), 
634-640. 

The intermediate of formula (VII), wherein B is (b-2), can be made by reacting the 
amine of formula (III), supra , with a compound of formula 

R^ /C^^l^-yhoio 

^ ° (XI) 

using methods known in the art. 

Compounds of formula (VII) where B is (b-3) can be prepared by a two step 
substitution reactions as known in the art. Typically a compound of formula 

W 3 -(C (l . 3) 9lkyl)rl>Q~(C(]-3)alk>l)p-L, 

wherein W 3 is a suitable leaving group such as a halogen atom can be reacted with a 
compound of formula (XI). Suitable solvents are teirahydrofuran, benzene or 
dimethylacetamide or a mixture thereof. The reaction can be performed in the presence 
of suitable catalysts such as, for example, Zn/Cu and Pd complexes. Convenient 
reaction temperatures range between 0°C and 40°C. 

Compounds of formula (I) wherein B is a bivalent radical of formula (b-4), (b-5) or (b- 
6), can conveniently be prepared by cyclization of a compound of formula 

Z-JL\- (qj.^alkyl^E-^j.syaftyOa-I^Q-CCo^alkyl^ 

R R 3 (XII), 
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O NH 2 NH 2 0 

where E represents — *l /} — (e- 1), — 1^ J— (e-2) in paratoluene sulfonic 
O — N N— O 

o o 

10 acid and DMSO, at elevated temperature or where E represent — \^ J — (e-3) in 

HN — NH 

POCl 3 at elevated temperature. 

15 5 Compounds of formula (XII) wherein E is (e-1) can be prepared by reacting an 

intermediate of formula 

HO-N 
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H 2 N-^— (C( 1.3)8^)^1)0— D—Q~(C(i.3)aDcyl)p—L (XIII) 

10 with a compound of formula (D-c), supra . The reaction can be performed in a reaction 
inert solvent, such as dichloromethane, and in the presence of a suitable base, for 
example diisopropylethyLamine. Convenient reaction temperatures range between 5°C 
and room temperature. Compounds of formula (XIII) can be prepared from a compound 
of formula (X), supra , by converting the cyano group to an amidoxime group using 

15 hydroxylamine hydrochloride using methods known in the art. 

Compounds of formula (XII) wherein E is (e-3) can be prepared by reacting (11-c), 

supra , with a compound of formula 

NH 2 -NH 1 p(C ( ,. 3) aIky)) D -D-Q-(C (1 . 3) alkyl)p-L (XIV). 
O 

20 Compounds of formula (XIV) can be prepared by reacting a compound of formula with 
N2H4 in a reaction inert solvent such as dichloromethane, in the presence of a suitable 
base, for example, iV^-dimethyl-pyridinamine or diisopropylethaneamine. 

Compounds of formula (XH) wherein E is (e-2) can be prepared by reacting a 
25 compound of formula (XVI) with an intermediate of formula (IX). The reaction can be 
performed in a reaction inert solvent, such as dichloromethane, and in the presence of a 
suitable base, for example diisopropylethylamine. Convenient reaction tempcraiures 
range between 0°C and room temperature. 

Compounds of formula (XVI) can be prepared from a nitrite derivative of formula (XV) 
30 by converting the cyano group to an amidoxime group using hydroxylamine 

hydrochloride or a functional derivative thereof using methods known in the art. 
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z-< s ^(C 0 .3^yix n ~cN z-< s >>-(q,^) n r JL -NH 2 

■> \ "» i>2 n3 



R R J 



R R J 



20 10 



(XV) (XVI) 

Compounds of formula (XV) can be prepared by reacting an amidoxime of formula 
(VI) with l-chloro-2,5-pyrrolidinedione and a compound of formula 

=(C (M) alkyl) r CN, 

in a reaction inert solvent such as chlproform and in the presence of a suitable base, for 
example, pyridine, tri ethyl amine or a mixture thereof. 



Compounds of formula (1) wherein Q is a bivalent radical of formula (c-1), can 
generally be prepared by reacting an intermediate of formula (XVII) wherein W 4 is a 
suitable leaving group, for example, a halogen atom, with a compound of formula 
25 (XVHI). Said reaction can be performed in a reaction-inert solvent, for example, 

15 dichloroethane, preferably in the presence of a catalyst such as a trifurylphosphine- 
palladium (0) complex. The reaction is performed at an elevated temperature, ranging 
between 80°C and 100°C. 



30 
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35 



R 2 R 3 (XVin) ° (XVII) 

Intermediates of formula (XVII) can be obtained commercially or prepared by methods 
known in the art. 



Intermediates of formula (XVIII) can be prepared by reacting a compound of formula 
40 25 (XIX), wherein W 5 is a suitable leaving group, for example, a halogen atom, with 

Sn 2 (CH 3 )6. The reaction can be performed in a reaction inert solvent such as dioxane 
and in the presence of a suitable catalyst such as a Pd-complex. The reaction is 
performed at an elevated temperature, ranging between 80°C and 100°C. 

45 

CH 3 CH 3 

^_ H 3 C— Sn — So— CH 3 

// \ , CH 3 CH 3 
Z-<^^C 1l . 3 j a lkylX ir B-(C ( ,. 3) alkyl) n -D--W 5 >- ^ (XVIII) 

50 A> „ Pd(PPh ^ 

30 l A1A J 
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Compounds of formula (XIX) can be prepared by reacting compounds of formula (Il-c) 
supra , with compounds of formula 

These compounds can be obtained commercially or prepared by methods known in the 
art. 

Compounds of formula Q) wherein Q is of formula (c-5), (c-8) or (c-9) can 
conveniently be prepared by reacting an intermediate of formula 



wherein W 6 is, for example, hydroxy or a halogen atom, with an appropriate functional 
primary or secondary amine derivative; 
For example, reacting with amines, such as, 



in a reaction inert solvent, for example, dichloromethane, dimethylformamide or a 
mixture thereof and in the presence of a suitable base such as diisopropylethylamine or 
triethylamine. Convenient reaction temperatures range between 0°C and 50°C. 

Compounds of formula (XX) can be prepared by reacting a compound of formula (II-c) 
supra , with a compound of formula 

H 2 N-(qi. 3) a!lfyl) n -D~COOH , 

in a reaction inert solvent, such as, chloroform, dichloroethane, dimethylformamide, 
tetrahydrofuran or a mixture thereof, and optionally in the presence of a suitable base, 
for example, AW-dimethyl-pyridinamine or triethylamine. Convenient reaction 
temperatures range between 0°C and 100°C. 

The resulting acid can subsequently be converted into a compound of formula (XX) 
using standard techniques. 

Where necessary or desired, any one or more of the following further steps in any order 
may be performed : 

(i) removing any remaining protecting group(s); 
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(ii) converting a compound of formula (I) or a protected form thereof into a further 
compound of formula (I) or a protected form thereof; 

(iii) converting a compound of formula (I) or a protected form thereof into a TV-oxide, a 
salt, a quaternary amine or a solvate of a compound of fonnula (I) or a protected 
form thereof; 

(iv) converting a /V-oxide, a salt, a quaternary amine or a solvate of a compound of 
formula (I) or a protected form thereof into a compound of formula (I) or a 
protected form thereof; 

(v) converting a /V-oxide, a salt, a quaternary amine or a solvate of a compound of 
formula (I) or a protected form thereof into another TV-oxide, a pharmaceutically 
acceptable addition salt a quaternary amine or a solvate of a compound of formula 
(I) or a protected form thereof; 

(vi) where the compound of formula (I) is obtained as a mixture of (R) and (S) 
enantiomers resolving the mixture to obtain the desired enantiomer. 

Compounds of formula (I), TV-oxides, addition salts, quaternary amines and 
stereochemical isomeric forms thereof can be converted into further compounds 
according to the invention using procedures known in the art, for example : 

A. ) Preparation of a compound of formula (I) wherein Q is a radical of formula (c-3) 

and R 5 is OH and R* is H, by reduction of the corresponding compound of formula 
(I), wherein Q is a radical of formula (c-1). The reaction is carried out in the 
presence of a suitable reducing agent, for example, sodiumborohydride in a 
suitable solvent, for example, water, an alcohol, tetrahydrofuran or a mixture 
thereof. 

B. ) Preparation of a compound of formula (I) wherein Q is a radical of formula (c-3), 

where R 5 is OH and R 6 is as defined in formula (I), by reacting the corresponding 
compound of formula (I), wherein Q is a radical of fonnula (c-1), with a compound 
of formula X-R 6 , wherein X is halo and R fi is as defined in formula (I). Said 
reaction is typically performed in a reaction inert solvent, for example, 
tetrahydrofuran, and in the presence of Mg. When X is Br, the reaction may 
conveniently be carried out in the presence of butyl lithium. 

C) Preparation of a compound of formula (I) wherein Q is a radical of formula (c-3), 
where R 5 is Qi^alkyloxy and R 6 is as defined in formula (1), by treating the 
corresponding compound of formula (I) wherein Q is a radical of formula (c-3), 
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where R 5 is OH and R 6 is as defined in formula (I), using a suitable alkylating agent 
according to methods well known in the art. 

D.) Preparation of a compound of formula (I) wherein Q is a radical of formula (c-3), 
where R 6 is as defined in formula (I) and R 5 is NR ,7 R 18 where R 17 and R 18 are as 
defined in formula (I), by reacting a compound of formula 



where W 7 is a leaving group such as, halo, OS0 2 CH 3 or OSC^CFj, with an 
appropriate amine, for example, NHR ,7 R 18 , in a reaction inert solvent, for example 
dimethylformamide and in the presence of a suitable base, such as, tri ethyl amine. 
Compounds of formula (XXI) can be prepared from a compound of formula (I) 
wherein Q is a radical of formula (c-3), where R 5 is OH and R 6 is as defined in 
formula (I), by methods known in the chemical literature or well known to a skilled 
person. 

E.) Preparation of a compound of formula (I) wherein Q is a radical of formula (c-3), 
where R 6 is as defined in formula (I) and R 5 is NH 2 , by reacting a compound of 
formula (XXI) with a salt of a compound of formula 



followed by an acid deprotection using trifluoroacetic acid. The reaction can be 

performed in a reaction inert solvent such as tetrahydrofuran or dichloromethane. 

F. ) Preparation of a compound of formula (1) wherein Q is a radical of formula (c-3), 

where R 6 is as defined in formula (I) and R 5 is NHR 18 where R 18 is (C=0)R 19 or 
(S0 2 )R 19 , by reacting the corresponding amino compound described in E.) above 
with a compound of formula W 8 -R 18 , where W 8 is a suitable leaving group, such as, 
halo and R 18 is (C=0)R 19 or (S0 2 )R |,J . 

G. ) Preparation of a compound of formula (I) wherein Q is a radical of formula (c-3), 
where R 6 is as defined in formula (I) and R 5 is NHR 18 where R 18 is (C=0)CH 2 R 19 
and R 19 is NR 2 ^ 21 , by reacting the corresponding compound of formula (I) wherein 




R 6 

<C (I .3^yl)5-B-(% (XXI), 
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R 18 is a group (C=0)CHrhalo with HNR 20 R 21 in a reaction inert solvent, for 
example, tetrahydrofuran, dichloromethane, dimethylformamide or a mixture 
thereof. 

H. ) Preparation of a compound of formula (I) wherein Q is a radical of formula (c-3), 

where R* is as defined in formula (I) and R 5 is NHR 18 where R 18 is (C=0)R 19 and 
R 19 is NHR 21 , by reacting a corresponding compound wherein R 5 is NH 2 with a 
compound of formula R 2, N=C=0 in a suitable solvent, for example, 
tetrahydrofuran, dioxan, acetonitrile or a mixture thereof. 

I. ) Preparation of a compound of formula (I) wherein Q is a radical of formula (c-10) 

and X 2 is O, by reacting a compound of formula 



with HNR 17 R 18 , in a reaction-inert solvent, for example, tetrahydrofuran, 

dichloromethane, dimemylformamide or a mixture thereof, preferably in the 
presence of a suitable base such as, for example diisopropylethylamine or 
triethylamine. 

Compounds of formula (XXH3) can be prepared from a compound of formula (I) 
wherein Q is a radical of formula (c-3), where R 5 is cyano and R 6 is as defined in 
formula (I), by methods known in the chemical literature or well known to a skilled 
person. 

J.) Preparation of a compound of formula (1) wherein Q is a radical of formula (c-6), 
where R 9 and R 10 are H, by reacting the corresponding compound of formula (I) 
wherein Q is a radical of formula (c-3), where R 5 is OH and R 6 is methyl with 
methylsulfonylchloridc in the presence of a suitable base, such as, triethylamine, in 
a reaction inert solvent, for example, dichloromethane. 

K.) Preparation of a compound of formula (I) wherein Q is a radical of formula (c-3), 
where R 5 is hydroxy and R 6 is Qi^alkynyl, by reacting the corresponding 
compound of formula (I) wherein Q is a radical of formula (c-1) with a suitable 
reagent, such as, Na^c=C ( i-5)alkyl, in a reaction inert solvent, for example, 
tetrahydrofuran. 



N— o 

R R 3 



'(C ( i O) aIkyl)^B-(C ( , O) aIkyl) 0 -D-k(C (l .3 > aDcy1) r L (XXUJ), 
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L.) Preparation of a compound of formula (I) wherein Q is a radical of formula (c-3), 
where R* and R 6 together form 1,3-dioxalanyl, by reacting the corresponding 
compound of formula (I) wherein Q is a radical of formula (c-1) with 1,2-elhane- 

diol in the presence of — ^ s-oh , and a reaction inert solvent, for example, 
5 toluene. 

15 m.) Preparation of a compound of formula (I) wherein Q is a radical of formula (c-3), 

where R 6 is as defined in formula (I) and R 5 is 0(C=0)NH 2 , by reacting the 
corresponding compound of formula (I) wherein Q is a radical of formula (c-3), 
10 where R 5 is hydroxy and R 6 is as defined in formula (I) with chlorosulfonyl 

20 isocyanate, in a reaction inert solvent, for example, dichloromelhane. 

N.) Preparation of a compound of formula (I) wherein Q is a radical of formula (c-10) 
wherein X 2 is S and R 14 and R 15 are H, by reacting a compound of formula (I) 
15 wherein Q is a radical of formula (c-3), where R 6 is as defined in formula (1) and 

R 5 is cyano, with H 2 S in the presence of a suitable base, such as, pyridine, 
triethylamine or a mixture thereof. 



25 



O.) Preparation of a compound of formula (I) wherein Q is a radical of formula (c-3), 
30 20 where R 5 is C<i- 6 )alkyIoxy and R 6 is as defined in formula (I), by reacting a 

compound of formula 0) wherein Q is a radical of formula (c-3), where R 5 is a 
halogen atom or other R 5 substitucnt which acts as a leaving group and R 6 is as 
defined in formula (I), with the corresponding hydroxyQ^alkyl. 

35 

25 P.) Preparation of a compound of formula (I) wherein Q is a radical of formula (c-3), 
where R 5 is N 3 and R 6 is as defined in formula (I), by reacting a compound of 
formula (I) wherein Q is a radical of formula (c-3), where R 6 is as defined in 
formula (I) and R 3 is 0(C=0)C(i.6)alkyl with (CH 3 )3SiN 3 in a reaction inert solvent 
such as dichloromethane in the presence of SnCl 4 . The latter compound of formula 
30 (1) wherein R 5 is 0(C=0)C ( ^)alkyl can be prepared from the corresponding 

compound of formula (I) wherein R 5 is hydroxy, using acetic anhydride, in the 
45 presence of a suitable base, for example, pyridine. 

Q.) Preparation of a compound of formula (I) wherein Q is a radical of formula (c-3), 
35 where R 5 is OC ( ,*)aJkylOCo- 6 >alkyl and R 6 is as defined in formula (I), by reacting 

a compound of formula (I) wherein Q is a radical of formula (c-3), where R 6 is as 
50 defined in formula (1) and R 5 is OSi(CH 3 ) 3) with W^o^lkylOCo^alkyl, wherein 
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W 9 is a suitable leaving group, for example, a halogen atom. The reaction can be 
performed in a reaction inert solvent such as chloroform in the presence of P2O5. 
The latter compound of formula (I) wherein R 5 is OSi(CH 3 )3 can be prepared from 
10 the corresponding compound of formula (I) wherein Q is a radical of formula (c- 1 ), 

5 using (CH 3 ) 3 SiR 6 . 

R.) Compounds of formula (I) wherein Q is a radical of formula (c3), wherein R 6 is 
15 Het 1 and R 5 is as defined in formula (I), by cyclization of the corresponding 

compound of formula (I), wherein Q is a radical of formula (c3), where R 5 is CN 
10 and R 6 is azydyl. Said cyclization is performed in a reaction inert solvent such as 

tetrahydrofuran, methanol or a mixture thereof and in the presence of a suitable 
20 reducing agent such as NaBH* 

S.) Compounds of formula (I) wherein Q is a radical of formula (c3), wherein R 5 is CN 

15 and R 6 is C|^ alkyloxycarbonyloxy, by reacting the corresponding compound of 

formula (I), wherein Q is a radical of formula (c3), where R 5 is CN and R 6 is OH, 

o 

using a compound of formula; wl ° (C^kyO 
wherein W 10 is a leaving group such as, halo, OSO2CH3 or OSO2CF3 in the 
presence of a suitable base, such as, triethylamine, in a reaction inert solvent for 
30 20 example dichloromethane. 

T.) Preparation of a compound of formula (I) wherein Q is a radical of formula (c3) t 
where R 5 is as defined in formula (1) and R 6 is hydroxy C ( |. 6 )alkyl, by reacting a 
35 compound of formula (I) wherein Q is a radical of formula (c3), where R 5 is as 

25 defined in formula (1) and R 6 is C^Hcyl O C (1 . 6) alkyl where the alkyloxy moiety 

may be optionally substituted by one or more substituents as defined in formula (I), 
with a hydrolizing agent such as HC1 in a reaction inert solvent such as 
40 1,4-dioxane. 

30 U.) Preparation of a compound of formula (I) wherein Q is a radical of formula (c3), 
where R 5 is as defined in formula (I) and R 6 is hydroxy Qi. 6) alkyl, by reacting a 
compound of formula (I) wherein Q is a radical of formula (c3), where R 5 is as 
defined in formula (I) and R 5 is hydrogen, with (CH 2 0)n using Triton B in the 
presence of a suitable base, for example pyridine. 
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V.) Preparation of a compound of formula (I) wherein Q is a radical of formula (ciO) f 
wherein X 2 is O and R u and R 13 are as defined in formula (I), where R 13 is Het\ by 
reacting the corresponding compound of formula 




Wherein W M is a leaving group for example halo, with an appropriate amine such 
asNHR I7 R 18 . 

It will be appreciated by those skilled in the art that in the processes described above 
the functional groups of intermediate compounds may need to be blocked by protecting 
groups. 

Functional groups which it is desirable to protect include hydroxy, amino and 
carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl groups (e.g. 
tert-butyldimethylsilyl, tert-butyldiphenylsilyl or trimethylsilyl), benzyl and tetrahydro- 
pyranyl. Suitable protecting groups for amino include tert-butylox ycarbonyl or 
benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include Qi^kyl or 
benzyl esters. 

The protection and deprotcction of functional groups may take place before or after a 
reaction step. 

The use of protecting groups is fully described in 'Protective Groups in Organic 
Chemistry', edited by J W F McOmie, Plenum Press (1973). and 'Protective Groups in 
Organic Synthesis* 2 nd edition, T \V Greene &PGM Wutz, Wiley Interscience (1991). 

Additionally, the N-atoms in compounds of formula (I) can be methylated by art-known 
methods using CH 3 -I in a suitable solvent such as, for example 2-propanone, 
tetrahydrofuran or dimcthylformamide. 

The compounds of formula (I) can also be converted into each other following art- 
known procedures of functional group transformation of which some examples are 
mentioned hereinabove. 

The compounds of formula (I) may also be converted to the corresponding JV-oxide 
forms following art-known procedures for convening a trivalent nitrogen into its 
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Af-oxide form. Said Af-oxidation reaction may generally be carried out by reacting the 
starting material of formula (I) with 3-phenyl-2-(phenylsulfonyl)oxaziridine or with an 
appropriate organic or inorganic peroxide. Appropriate inorganic peroxides comprise, 

10 for example, hydrogen peroxide, alkali metal or earth alkaline metal peroxides, e.g. 

5 sodium peroxide, potassium peroxide; appropriate organic peroxides may comprise 
peroxy acids such as, for example, benzenecarboperoxoic acid or halo substituted 
benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarbopcroxoic acid, peroxoalkanoic 

15 acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g. t-butyl hydroperoxide. Suitable 

solvents are, for example, water, lower alfcmols, e.g. ethanol and the like, hydro- 
10 carbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated hydrocarbons, e.g. 
dichloromethane, and mixtures of such solvents. 

20 

Pure stereochemically isomeric forms of the compounds of formula (1) may be obtained 
by the application of art-known procedures. Diastereomers may be separated by 
15 physical methods such as selective crystallization and chromatographic techniques, e.g. 
25 counter-current distribution, liquid chromatography and the like. 

Some of the compounds of formula (I) and some of the intermediates in the present in- 
vention may contain an asymmetric carbon atom. Pure stereochemically isomeric 

20 forms of said compounds and said intermediates can be obtained by the application of 
art-known procedures. For example, diastereoisomers can be separated by physical 
methods such as selective crystallization or chromatographic techniques, e.g. counter 
current distribution; liquid chromatography and the like methods. Enantiomers can be 
obtained from racemic mixtures by first converting said raccmic mixtures with suitable 

25 resolving agents such as, for example, chiral acids, to mixtures of diastereomeric salts 
or compounds; then physically separating said mixtures of diastereomeric salts or 
compounds by, for example, selective crystallization or chromatographic techniques, 
e.g. liquid chromatography and the like methods; and finally converting said separated 
40 diastereomeric salts or compounds into the corresponding enantiomers. Pure 

30 stereochemically isomeric forms may also be obtained from the pure stereochemically 
isomeric forms of the appropriate intermediates and starting materials, provided that the 
intervening reactions occur stereospecifically. 

45 

An alternative manner of separating the enantiomeric forms of the compounds of 
35 formula (I) and intermediates involves liquid chromatography, in particular liquid 
chromatography using a chiral stationary phase. 
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Somc of the intermediates and starting materials as used in the reaction procedures 
mentioned hereinabove are known compounds and may be commercially available or 
may be prepared according to art-known procedures. 

5 The compounds of the present invention are useful because they possess 
pharmacological properties. They can therefore be used as medicines. 

The growth inhibitory effect of the present compounds has been demonstrated by in 
vitro proliferation assays on human phytohemagglutinin stimulated white blood of 
10 which the test results for growth inhibition are presented in the experimental part 

hereinafter. Growth inhibition was also demonstrated in vitro on human keratinocytes. 

20 Accordingly, the present invention provides the compounds of formula (I) and their 

pharmaceutically acceptable TV-oxides, addition salts, quaternary amines and 
15 stereochemical ly isomeric forms for use in therapy. More particular in the treatment or 

prevention of T cell mediated diseases. The compounds of formula (I) and their 
25 pharmaceutically acceptable TV-oxides, addition salts, quaternary amines and the 

stereochemical ly isomeric forms may hereinafter be referred to as compounds 

according to the invention. 
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Disorders for which the compounds according to the invention are particularly useful 
are rheumatic diseases like rheumatoid arthritis, juvenile arthritis and osteoarthritis; 
systemic inflammatory disease like systemic lupus erythematosis; psoriasis and 
psoriatic arthritis; T cell leukeamia; transplant rejection and graft-versus-host disease. 

Other therapeutic uses (particularly human therapeutic uses) for the compounds of 
formula (I) and their pharmaceutically acceptable salts and solvates include the 
treatment of conditions outlined in table 1 . 



40 30 TABLE 1 List of some T lymphocyte mediated pathologies 



Multiple sclerosis and other demyelinating 
diseases 


Senary syndrome and other T cell 
proliferative disorders 


Crohn's disease 


Hashimoto's syndrome 


Ulcerative colitis 


Graves' disease 


Atopic dermatitis 


Graves' opthalmopathy 


Contact dermatitis 


Simmonds' panhypopituitarism 


Scleroderma 


Primary biliary cirrhosis 


Erythema nodosum 


Polymyocistis 
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Mycosis fungoides 


Myocarditis 


Sarcoidosis boeck 


Gout 


Multiple myeloma 


Reiters syndrome 


Some B cell lymphomas 


Uveitis ! 


Aplastic anemia 


Bechet's disease 


Idiopathic thrombocytopenic purpura 


Sjbrgen's syndrome 


Pemphigus vulgaris 


Various clinical syndromes with vasculitis 


Pemphigoid 


Disseminated intravascular 
coagglutination 


Insulin dependent diabetes 


Arteriosclerosis 


Addison's disease 


Shock 


Subcutane thyreoditis 


Cachexia 



In view of the utility of the compounds according to the invention, there is provided a 
method for the treatment of an animal, for example, a mammal including humans, 
suffering from T cell mediated diseases, in particular T cell blast mediated disorders 
such as rheumatic diseases like rheumatoid arthritis, juvenile arthritis and osteoarthritis; 
systemic inflammatory disease like systemic lupus erythematosis; psoriasis and 
psoriatic arthritis; T cell leukeamia; transplant rejection and graft-versus-host disease, 
which comprises administering an effective amount of a compound according to the 
present invention. 

Said method comprising the systemic or topical administration of an effective amount 
of a compound according to the invention, to warm-blooded animals, including 
humans. 

In yet a further aspect, the present invention provides the use of the compounds 
according to the invention in the manufacture of a medicament for treating any of the 
aforementioned T cell mediated diseases or indications. 

The amount of a compound according to the present invention, also referred to here as 
the active ingredient, which is required to achieve a therapeutical effect will be, of 
course, vary with the particular compound, the route of administration, the age and 
condition of the recipient, and the particular disorder or disease being treated. A suitable 
daily dose would be from 0.01 mg/kg to 50 mg/kg body weight, in particular from 0.05 
mg/kg lo 10 mg/kg body weight. A method of treatment may also include administering 
the active ingredient on a regimen of between one and four intakes per day. 
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While il is possible for the active ingredient to be administered alone, it is preferable to 
present it as a pharmaceutical composition. Accordingly, the present invention further 
provides a pharmaceutical composition comprising a compound according to the 
10 present invention, together with a pharmaceutical^ acceptable carrier or diluent. The 

5 carrier or diluent must be "acceptable" in the sense of being compatible with the other 
ingredients of the composition and not deleterious to the recipients thereof. 

15 The pharmaceutical compositions of this invention may be prepared by any methods 

well known in the art of pharmacy, for example, using methods such as those described 
10 in Gennaro et al. Remington's Pharmaceutical Sciences ( 1 8* ed., Mack Publishing 
Company, 1990, see especially Part 8 : Pharmaceutical preparations and their 
Manufacture). A therapeutically effective amount of the particular compound, in base 
form or addition salt form, as the active ingredient is combined in intimate admixture 
with a pharmaceutically acceptable carrier, which may take a wide variety of forms 
15 depending on the form of preparation desired for administration. These pharmaceutical 
compositions are desirably in unitary dosage form suitable, preferably, for systemic 
administration such as oral, percutaneous, or parenteral administration; or topical 
administration such as via inhalation, a nose spray, eye drops or via a cream, gel, 
shampoo or the like. For example, in preparing the compositions in oral dosage form, 
20 any of the usual pharmaceutical media may be employed, such as, for example, water, 
glycols, oils, alcohols and the like in the case of oral liquid preparations such as 
suspensions, syrups, elixirs and solutions: or solid carriers such as starches, sugars, 
kaolin, lubricants, binders, disintegrating agents and the like in the case of powders, 
pills, capsules and tablets. Because of their ease in administration, tablets and capsules 
25 represent the most advantageous oral dosage unit form, in which case solid pharma- 
ceutical carriers are obviously employed. For parenteral compositions, the carrier will 
usually comprise sterile water, at least in large part, though other ingredients, for 
example, to aid solubility, may be included. Injectable solutions, for example, may be 
prepared in which the carrier comprises saline solution, glucose solution or a mixture of 
30 saline and glucose solution. Injectable suspensions may also be prepared in which case 
appropriate liquid carriers, suspending agents and the like may be employed. In the 
compositions suitable for percutaneous administration, the carrier optionally comprises 
a penetration enhancing agent and/or a suitable wettable agent, optionally combined 
with suitable additives of any nature in minor proportions, which additives do not cause 
35 any significant deleterious effects on the skin. Said additives may facilitate the 

administration to the skin and/or may be helpful for preparing the desired compositions. 
50 These compositions may be administered in various ways, e.g., as a transdermal patch, 
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as a spot-on or as an ointment. As appropriate compositions for topical application 
there may be cited all compositions usually employed for topically administering drugs 
e.g. creams, gellics, dressings, shampoos, tinctures, pastes, ointments, salves, powders 

10 and the like. Application of said compositions may be by aerosol, e.g. with a propellent 

5 such as nitrogen, carbon dioxide, a freon, or without a propellent such as a pump spray, 
drops, lotions, or a semisolid such as a thickened composition which can be applied by 
a swab. In particular, semisolid compositions such as salves, creams, gellies, ointments 

*5 and the like will conveniently be used. 

10 It is especially advantageous to formulate the aforementioned pharmaceutical 

compositions in dosage unit form for ease of administration and uniformity of dosage. 
Dosage unit form as used in the specification and claims herein refers to physically 
discrete units suitable as unitary dosages, each unit containing a predetermined quantity 
of active ingredient calculated to produce the desired therapeutic effect in association 
15 with the required pharmaceutical carrier. Examples of such dosage unit forms are 
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers, 
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and 
segregated multiples thereof. 



20 



25 



30 



20 In order to enhance the solubility and/or the stability of the compounds of formula (T) in 
pharmaceutical compositions, it can be advantageous to employ a-, fl- or Y-cyclo- 
dextrins or their derivatives. Also co-solvents such as alcohols may improve the 
solubility and/or the stability of the compounds of formula (I) in pharmaceutical 
compositions. In the preparation of aqueous compositions, addition salts of the subject 
35 25 compounds are obviously more suitable due to their increased water solubility. 

Appropriate cyclodextrins are a-, p- or v-cyclodextrins or ethers and mixed ethers 
thereof 

40 wherein one or more of the hydroxy groups of the anhydroglucose units of the cyclo- 

30 dextrin are substituted with Qi^alkyl, particularly methyl, ethyl or isopropyl, e.g. 
randomly methylated P-CD; hydroxy Q,.6)alkyl, particularly hydroxyethyl, hydroxy- 
propyl or hydroxybutyl; carboxy Chalky!, particularly carboxymethyl or carboxy- 
45 ethyl; C ( ,^)alkylcarbonyl, particularly acetyl; C ( ,^>alky!oxycarbonyl Q,^)alkyl or 

carboxy- Q^alkyloxy Qi^kyl, particularly carboxymethoxypropyl or carboxy- 
35 ethoxypropyl; C<i. 6 >alkylcarbonyloxy C ( ,.6)alkyl, particularly 2-acetyloxypropyl. 
Especially noteworthy as complcxants and/or solubilizers are p-CD, randomly 
50 methylated P-CD, 2,6-dimethyl-P-CD, 2-hydroxyethyl-p-CD, 2-hydroxyethyl-Y-CD, 
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2-hydroxypropyl-y-CD and (2-carboxymethoxy)propyl-P-CD t and in particular 2- 
hydroxypropyl-P-CD (2-HP-P-CD). 

10 The term mixed ether denotes cyclodextrin derivatives wherein at least two 

5 cyclodextrin hydroxy groups are etherified with different groups such as, for example, 
hydroxypropyl and hydroxyethyl. 

The average molar substitution (M.S.) is used as a measure of the average number of 
moles of alkoxy units per mole of anhydroglucose. The M.S. value can be determined 
10 by various analytical techniques, preferably, as measured by mass spectrometry, the 
M.S. ranges from 0.125 to 10. 

20 The average substitution degree (D.S.) refers to the average number of substituted 

hydroxyls per anhydroglucose unit. The D.S. value can be determined by various 
15 analytical techniques, preferably, as measured by mass spectrometry, the D.S. ranges 
from 0.125 to 3. 

25 

Experimental part 

Hereinafter, the term *RT means room temperature, THF' means tetrahydrofuran, 
20 4 EtOAc' means ethylacetate, 4 DMF means ^N-dimethylformamide, *DIPE' means 
30 diisopropylether, 'E^CV means diethylether, 4 NH 4 OAc' means amoniumacetate and 

4 HOAc' means acetic acid. 

A. Preparation of the intermediate compounds 
25 Example AX 

a.) A solution of iV.^-diethylethanamine (0.544 mol) in ethanol (600 ml) was added 
dropwise to a stirred suspension of ^-hydroxy-3-pyridinccarboximidoyl chloride (0.259 
mol) and methyl 2-propenoate (1.295 mol) in ethanol (1500 ml) over a period of 1 hour. 
The reaction mixture was stirred for 1 hour at RT. The reaction mixture was 
30 evaporated. The residue was mixed with diethyl ether and Filtered. The organic layer 
was separated, washed three times with water, separated again, dried (MgS0 4 ), filtered 
and left overnight. Partial crystallization occurred on overnight standing. The crystals 
were filtered and dried and the filtrate was evaporated, yielding 52.6 g (98%) of 
(±)-methyl 4,5-dihydro-3-(3-pyridinyl)-5-isoxazolecarboxylate (interm. 1). 
35 b.) A solution of intermediate (1) (0.027 mol) in a mixture of NaOH 1 N (0.030 mol) 
and methanol (30 ml) was stirred at RT for 30 minutes. Then, 1 N HC1 (30 ml) was 
added and this mixture was evaporated. The residue was crystallized from H,0 (25 ml). 
50 The crystals were filtered off, washed with cold water, and dried (fraction 1). Partial 



35 



40 



45 



55 



WO 00/21959 PCT/EP99/07803 

-38- 

5 

crystallization of the filtrate occurred. The crystals were filtered and dried yielding 
3.8 g (72%) of (±)-4,5-a^hydi^3<3-pyridinyl)-5-isoxa2olecarboxylic acid (interm. 2). 
c.) A mixture of intermediate (2) (0.031 mol) in thionyl chloride (100 ml) was refluxed 
*0 until gas evolution stopped. The reaction mixture was evaporated (removal SOCl 2 ). 

5 Toluene was added to the residue and this mixture was evaporated again, yielding 7.6 g 
(100% crude residue) of (±)-4 > 5-dihydro-3-(3-pyridinyl)-5-isoxazolecarbonyl chloride 
monohydrochloride (interm. 3). 

Example A.2. 

a. ) To a stirred and warm (40 °C) mixture of l,2-dichloro-4>nitrobenzene (0,250 mol), 
10 450 ml of NaOH solution 50%, 0,002 mol of 7V,MN-triethylbenzenemethanaminium 

chloride and 225 ml of tetrahydrofuran is added dropwise a solution of 0,272 mol of 
20 4-chlorobenzeneacetonitrile in 70 ml of tetrahydrofuran. Upon completion, stirring is 

continued for 5 hours at ± 60°C. The reaction mixture is cooled and diluted with water. 

The whole is acidified with a hydrochloric acid solution and the product is extracted 
15 with Et 2 0. The extract is washed with water, dried, filtered and evaporated, yielding 80 
25 g of 2-cWoro-a-(4^hlorophenyl)-4-nitrobenzeneacetonitrile as an oily solution. 

(interm. 4) 

b. ) A mixture of 80 g of intermediate (4), 80 g of iron-powder, 1000 ml of NH4CI 
solution (0.78 N) and 270 ml of methylbenzene is stirred and refluxed overnight. The 

30 20 reaction mixture is filtered over dicalite. The methylbenzene-phase is separated from 

the filtrate, dried, filtered and evaporated. The oily residue is crystallized from DIPE, 
yielding 36 grams of 4-arnino-2-chloro-a-(4-chlorophenyl)benzeneacetonitrile. 
(interm. 5) 

35 

Example A.3. 

25 A mixture of 0,277 mol of 1 ,4-benzenediamine, 0,017 mol of methyl 2-hydroxy 
benzoate and 10 grams of potassium carbonate is stirred for 1 hour at 190°C. Then 
there are added 0,049 mol of l-chloro-4-(trifluoromethyisulfonyl)benzcne and stirring 
40 at 190°C is continued for 3 hours. The reaction mixture is cooled and stirred in 2000 ml 

of water. The precipitated product is filtered off, washed with water, dried and 
30 crystallized from a mixture of ethanol and water, yielding 2.3 grams of N-[4-(trifluoro- 
methylsulfonyl)phenylJ-l,4-benzenediamine. (interm. 6) 



45 



50 



Example A.4. 

a.) A mixture of 0.020 mol of r>nitro-a-phenylhydratroponitrile and 28 ml of 
concentrated sulfuric acid solution (90%) is heated in a water-bath for 3.5 hours. The 
35 reaction mixture is poured onto crushed ice, neutralized with a sodium hydroxide 

solution and the product is extracted with chloroform. The organic layer is washed with 
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water, dried and evaporated in vacuo and the residue is crystallized from ether, yielding 
2.4 grams of g-nitro-a-phenylhydratropamide. (interm. 7) 

b. ) A mixture of 0,048 mol of intermediate (7), 120 ml of absolute ethanol and 3 grams 
10 0 f palladium-on-charcoal catalyst 10% is hydrogenated at normal pressure and at a 

5 temperature between 30° and 60°C. After the calculated amount of hydrogen is taken 
up, hydrogenation is stopped. The catalyst is filtered off and the filtrate is evaporated in 
vacuo. The solid residue is washed with ether and crystallized from absolute ethanol, 
15 yielding 5.5 grams of g-amino-a-phenylhydratropamide. (interm. 8) 

c. ) A mixture of intermediate (8) (0.0166 mol) in CH 2 CI 2 (105 ml) was cooled in an 
10 ice-water bath. 2-Butenoyl chloride (0.0208 mol) was added. N,N-diethylethanamine 

(0.0208 mol) was added dropwise. The reaction mixture was stirred for 3 hours at RT, 
20 then treated with water and extracted. The solvent of the extract was evaporated. The 

residue (2.1 g) was washed with ethanol, then purified by short open column 
chromatography over silica gel (eluent: CH 2 C1 2 /CH 3 0H 96/4). The desired fractions 
15 were collected and the solvent was evaporated, yielding 1.3 g (27%) of (±)-a-methyl- 
25 4-[(l-oxo-2-propenyl)amino]-a-phenylbenzene-acetamide (interm. 9). 

Example A.5. 

a.) Hydroxy lamine (0.0449 mol) was added to a mixture of 4-(2-phenyl-l,3-dioxin-2- 
yl)bcnzonitrile (0.022 mol) in ethanol (88 ml). Then, MW-diethylemanamine 

30 20 (0.0449 mol) was added dropwise and the resulting reaction mixture was stirred and 

refluxed for 3.5 hours. The solvent was evaporated The residue was washed with 
water and this mixture was extracted with EtOAc. The separated organic layer was 
dried (NajSOJ, filtered and the solvent was evaporated, yielding 6.38 g of AT-hydroxy- 

35 4-(2-phenyl-l,3-dioxolan-2-yl)benzenecarboimidamide (interm. 10) 

25 b.) W,7V-bis(l-methylemyl)cthanamine (0.04484 mol) was added to a solution of 

intermediate (10) (0.022 mol) in CH 2 C1 2 (69 ml) and THF (69 ml). This mixture was 
cooled with an ice-water bath. A suspension of (±)-4,5-dihydro-3-(3-pyridinyl>5- 

40 isoxazolecarbonyl chloride monohydrochloride (0.0269 mol) in CH 2 C1 2 (80 ml) and 

THF (10 ml) was added portion wise and the resulting reaction mixture was stirred for 
30 one hour at RT. The crude reaction mixture was filtered and the solid was washed with 
diethyl ether to give 3.5 g of product. The filtrate was concentrated in vacuo and the 

45 residue was washed with water and extracted with CH^Cl,. The separated organic layer 

was dried (Na^SO,), filtered and the solvent was evaporated. The residue was washed 
with diethyl ether, then dried to give 4.13 g of product which was combined with the 
35 previous fraction, yielding ± 7.63 g (74%) of (±)-[amino[4-(2-phenyl-l ,3-dioxolan-2- 

50 yl)phenyl]memyiene]amino4,5-dihyoVo-3-(3-pyridinyl)-5-isoxazolecarboxylate 
(interm. II). 
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Example A.6. 

a. ) A solution of hydrazine (0.023 mol) and M^memyl-4-pyridinarrune (catalytic 
quantity) in CH 2 CI 2 (50 ml) was cooled in an ice-water bath. Half of a solution of 

10 4-benzoylbenzoy I chloride (0.023 mol) in CH 2 Cl 2 (60 ml) was added dropwise. The 

5 other half of this solution, and a solution of A/JV-bis(l-methylethyl)ethanarnine 

(0.023 mol) in CHjCl^ (40 mi) were added simultaneously and dropwise. The resulting 
reaction mixture was stirred for 5 hours at RT. The crude reaction mixture was filtered 
15 and t he filtrate was washed with water and extracted. The separated organic layer was 

dried (Na^O^, filtered and the solvent was evaporated, yielding 1.9 g (34%) of 
10 4-benzoylbenzoic acid hydrazide (interm. 12) 

b. ) A mixture of (±)-4,5-dihydrch3-(3-pyridinyl)-5-isoxazolecarbonyl chloride mono- 
20 hydrochloride (0.0095 mol; 2.74 g; 86%) and intermediate ( 1 2) (0.0079 mol) in CH 2 C1 2 

(60 ml) and DMF (6 ml) was cooled with an ice-water bath, under N 2 atmosphere, 
iV-ethyl-/V-(l-methylethyl)-2-propanamine (0.0159 mol) was added dropwise and the 
15 resulting reaction mixture was stirred overnight at RT. This mixture was treated with 
25 water and filtered off. The solid residue was washed with a 10% aqueous K 2 CC>3 

solution and extracted with EtOAc/CH 3 OH. The separated organic layer was dried 
(Na 2 S0 4 ), filtered and the solvent was evaporated to give 0.62 g of residue. The filtrate 
was extracted. The extract was dried (Na 2 S0 4 ), filtered and the solvent was evaporated 
30 20 to give a residue which was washed with a 3 N HC1 solution. This mixture was 

extracted with EtOAc. The aqueous phase was alkalized with K 2 C0 3 , then extracted 
with EtOAc/CHjOH. The organic layer was separated, dried (Na 2 S0 4 ). filtered and the 
solvent was evaporated, to give 1 g of residue. Both product fractions were combined, 
treated with Et 2 0, and filtered off, yielding 1.4 g (42%) of A2-(4-benzoylbenzoyl)-4>5- 



35 



25 dihydro-3-(3-pyridinyl)-5-isoxazolecarboxylic acid hydrazide (interm. 13) 



Example A.7. 

a.) l-Chloro-2,5-pyrrolidinedione (0.061 mol; 98%) was added portionwise to a 
40 mixture of 3-pyridinecarboxaldehydc, oxime (0.041 mol) and pyridine (0.32 ml) in 

CHC1 3 (300 ml) and this mixture was stirred for 3 hours at 40°C. The mixture was 
30 cooled to RT. 2-Propenenitrile (0.041 mol) was added. MW-diemylethanarriine 

(0.061 mol) was added dropwise while the temperature was kept <35°C. The resulting 
45 reaction mixture was stirred overnight at RT. The crude mixture was washed with 

water, then extracted. The organic layer was separated, dried (Na 2 S0 4 ), filtered and the 

solvent was evaporated. The residue was purified by two open column chromatography 
35 over silica gel ((I) elucnt: CH 2 Cl 2 /2-propanone 96/4 and CH 2 Cl 2 /CH 3 OH 96/4; (II) 
50 hexane/EtOAc 4/1 and CH 2 Cl 2 /2-propanone 96/4). The pure fractions were collected 
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and the solvent was evaporated, yielding 5.3 g (74%) of (±)-4>5-dihydro-3-(3- 
pyridinyl)-5-isoxazolecarbonitrile (interm. 14) 

b.) Hydroxylamine (0.05 mol) was added to a mixture of intermediate (14) (0.025 mol) 
10 in ethanol (100 ml). iV.N-diethylethanarnine (0.050 mol) was added dropwise. The 

5 resulting reaction mixture was stirred and refluxed for 3 hours. The solvent was 
evaporated. The residue was washed with water and this mixture was extracted with 
EtOAc. The separated organic layer was dried (Na 2 S0 4 ), filtered and the solvent was 
15 evaporated, yielding 4.7 g (91%) of (±H,5-dihyaro-Ar-hydroxy-3-(3-pyridinyl)-5- 

isoxazolecarboxirnidamide (interm. 15). 
10 c.) A solution of intermediate (15) (0.024 mol) and N,^-bis(l-mcthylethyl)ethanamine 
(0.024 mol) in THF (40 ml) and CH 2 C1 2 (10 ml) was cooled on an ice-water bath. A 
20 solution of 4-benzoylbenzoyl chloride was stirred for 90 minutes at RT. The solvent 

was evaporated. The residue was washed with water and extracted with 
CH2CI2/CH3OH and EtOAc. The separated organic layer was dried (Na 2 S0 4 ), filtered 
15 and the solvent was evaporated, yielding: 9.3 g (93%) of (±M[amino[4,5-dihydro-3-(3- 
25 pyridinyl)-5-isoxazolyl]methylene]amino] 4 benzoyl benzoate (interm. 16). 

Example A. 8. 

a.) A mixture of 4-iodobenzenamine (0.0405 mol) and WN-bis(l-methylethyl)- 
ethanamine (0.081 mol) in CH 2 C1 2 (250 ml) was stirred at 0°C. Intermediate (3) 

3 ° 20 (0.0405 mol) was added portionwise and the resulting reaction mixture was stirred for 3 

hours at RT. Water was added. The organic layer was separated, dried (MgS0 4 ), 
filtered and the solvent was evaporated under reduced pressure. The residue was stirred 
in EtOAc, filtered off, washed with EtOAc and dried, yielding 14.8 g (93%) of 

35 (±)-4 > 5^ihydro-^(4-ioo^phenyl)-3-(3-pyridinyl)-5-isoxazolecarboxamide (interm. 17). 

25 b.) Reaction under N 2 atmosphere. A mixture of intermediate (17) (0.003 mol), 
hexamethyl distannane, (0.006 mol), LiCl (0.009 mol) and Pd(trihenylphosphine) 4 
(0.000009 mol) in l,4-<lioxane (50 ml) was stirred and refluxed for 2 hours, then 

40 filtered over Cehte and the filtrate was evaporated under reduced pressure. The residue 

was purified by short column chromatography over silica gel (eluent: EtOAc). The 
30 desired fractions were collected and the solvent was evaporated under reduced pressure. 
The residue was stirred in DIPE, filtered off, washed with DIPE and dried, yielding 1.1 

45 g of (±)-4,5-dihydro-iV-[4-(trimethylstannane) phenyl]-3-(3-pyridinyl)-5-isoxazole- 

carboxamide (interm. 18) 
Example A.9. 

35 A solution of 4-aminobenzoic acid (0.020 mol) and /V-ethyl-N-(l-methylcthyl)-2- 
50 propanamine, (0.020 mol) in CH 2 C1 2 (100 ml) was cooled to 0°C. (±H,5-dihydro-3-(3- 
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pyridinyl)-5-isoxazoIecarbonyl chloride monohydrochloride (0.020 mol) was added. 
The resulting brown suspension was stirred overnight. The precipitate was filtered off, 
washed with CH2CI2, then dried The filtrate was evaporated under reduced pressure. 
The residue was purified by short column chromatography over silica gel (eluent: 
5 CH2CI2/CH3OH 95/5). The pure fractions were collected and the solvent was 

evaporated under reduced pressure. The residue was stirred in methanol, filtered off, 
then dried, yielding 2.3 g of (±H-[[[4,5-dihyoVo-3-(3-pyridinyl)-5-isoxazolyl]- 
15 carbonyl]amino]benzoic acid (interm. 19). 

Example A. 10. 

10 a.) ^l^arbonylbisfm-imidazoleCO^ mol) was added to bcnzeneacetic acid, 

a-hydroxy-4-nitro-a-phenyl (0.020 mol) in CH 2 CI 2 (150 ml). The mixture was stirred 
for one hour at room temperature. NH 3 (excess of gas) was allowed to bubble through 
the solution for 2 hours. The solvent was evaporated under reduced pressure. CH2CI2 
was added and the mixture was washed with water and brine. The organic layer was 
15 separated, dried (Na 2 S0 4 ), filtered and the solvent was evaporated under reduced 
pressure. The residue was purified by short open column chromatography over silica 
gel (eluent: CH2CI2/CH3OH 98/2). The desired fractions were collected and the solvent 
was evaporated. Yielding: 2.1 g of of (±)-a-hydroxy-4-nitro-a-phenylbenzene- 
acetamide (interm. 20) (38%, 90% pure by HPLC, used in next reaction step, without 
30 20 further purification). 

b.) Intermediate (20) (0.0069 mol) and thiophene/2-propanol (0.155 ml) were added to 
Pd/C (1 .96 g) in methanol (50 ml) under N2 atmosphere. The mixture was 
hydrogenated at 50 psi for 2 hours. After filtration through dicalite, the solvent was 
35 evaporated under reduced pressure. Yielding: 1.53 g of (±)-4-amino-a-hydroxy- 

25 a-phenylbenzeneacctamide (interm. 21). 

Example A.ll. 

a.) Reaction under N2 atmosphere. A solution of phenyI-(4-nitrophenyl)-acetonitrille 
(0.0209 mol) in DMF (6 ml) was added dropwise to a mixture of NaH, 60%, (0.023 
mol) in E (6 ml). The mixture was stirred for 30 min at room temperature, l-chloro-2- 
30 methoxyethane (0.0315 mol) was added dropwise. Then, 18-crown-6 (catalytic 

quantity) was added and the resulting reaction mixture was stirred overnight at 60°C. 
More l-chloro-2-methoxyethane (5.86 ml) was added. Nal (catalytic amount) was 
added and the reaction mixture was stirred for 3 days at 60 °C. The crude reaction 
mixture was washed with water and extracted with EtOAc. The separated organic layer 
35 was dried (Na 2 S0 4 ), filtered, and the solvent was evaporated. The residue was purified 
50 by short open column chromatography over silica gel (eluent: hexane/EtOAc 96/4 
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90/10 and 80/20). The purest fractions were collected and the solvent was evaporated. 
Yielding: 3.1 1 g of (±)-a-(2-memoxyemylM-nitro- a-phenylbenzeneacetonitrile 
(interm. 22) 

10 b.) A solution of intermediate (22) (0.0105 mol) and thiophene, 0,01 % in 2-propanol, 

5 (0.03 ml) in methanol (150 ml) was hydrogenated in a Pair apparatus at room 

temperature with Pd/C (0.9 g) as a catalyst. After uptake of H 2 (3 equiv), the catalyst 
was filtered off and the filtrate was evaporated. Yielding: 2.74 g (±)-4-amino-ct-(2- 

15 methoxyethyI)-a-phenylbenzeneacetonitrile (interm. 23). 

10 B. Preparation of the final compounds 
Example B.l. 

a. ) A mixture of intermediate (1) (0.040 mol) and (4-aminopheny1)phenylmethanone 
(0.041 mol) in CH 2 C1 2 (250 ml) was stirred at RT. Triethylamine (0.089 mol) was 
added dropwise and the resulting reaction mixture was stirred for 1 hour at RT. Water 

15 was added and the mixture was stirred for 20 minutes. The organic layer was separated, 
dried (MgS0 4 ), filtered and the solvent was evaporated under reduced pressure. The 
residue was stirred in 50-80 ml of CH 2 C1 2 , then purified by short column chromato- 
graphy over silica gel (eluent: CH 2 Cl2/CH 3 OH 98/2). The pure fractions were collected 
and the solvent was evaporated under reduced pressure. The residue (oil) was boiled in 
20 EtOAc, filtered off, washed with EtOAc, then dried, yielding 8.6 g (58%) (±)-yV- 

(4-benzoylphenyl)-4,5-<yhyaro-3-(3-pyridinyl)-5-isoxazolecarboxamide. (compound 1) 

b. ) Compound (1) (0.046 mol) was purified and separated into its optical enantiomers 
by column chromatography over a Diacel Chiralcel OJ column (eluent: pure methanol). 
Two pure fraction groups were collected and their solvent was evaporated under 

25 reduced pressure, yielding (R)-enantiomer and (S)-enantiomer. The (R)-enantiomer was 
stirred in DIPE. Hie precipitate was filtered off, washed with DIPE, and dried, yielding 
7.3 g (R)-W-(4-ber^ylphenylM,5-dihyto^ 

(compound 2). The (S)-enantiomer was stirred in DIPE. The precipitate was filtered 
off, washed with DIPE, and dried, yielding: 5.3 g of (S)-AT-(4-benzoyIphenyl)-4.5- 
30 Q^hydro-3-(3-pyridinyl)-5-isoxazolccarrx)xamide (compound 3). 

c. ) Compound (3) (0.0001 mol) and bicyclo[2.2.1]heptane-l-mcthanesulfonic acid 
(0.0001 mol) were dissolved in 2-propanone (2 ml) and 4-methyl-2-pentanone (2 ml), 
by heating. The mixture was slowly cooled to room temperature. The precipitate was 
filtered off and dried (vacuum, 50 °C). Yielding: 0.048 g (S)-tf-(4-benzoylphenyl)-4,5- 

35 dihydro-3-(3-pyridinyl)-5-isoxazolecarrjoxamide (1:1) monohydrate (compound 491). 
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Example B. 2. 

To a cooled stirred suspension of (±)-4,5-dihydro-3-(3-pyridinyl)-5-isoxazole 
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carbonylchloride monohydrochloride (0.016mol) in dry THF (100ml) T triethylamine 
(0.040mol) was added. The reaction mixture was cooled to 0°C. 4-l(Hydroxyimino)- 
phenylmethyl]benzenamine (0.01 8mol) was added in one portion. Stirring was 

/O continued for 2.5 hours. Water was added to the reaction mixture and this mixture was 

5 extracted with CH 2 C1 2 . The organic layer was separated, dried (MgS0 4 ), filtered and 
the solvent was evaporated. The residue was stirred in CH3OH/CH2CI2 5/95. The 
precipitate was filtered off, washed with CH3OH/CH2CI2 5/95 and dried The product 

15 (1.6 g) was stirred in boiling ethyl acetate (25 ml) and crystallized from ethyl acetate 

(150 ml). The volume was reduced to 75 ml. The precipitate was filtered off , washed 
10 with ethyl acetate and DIPE , then dried, yielding 0.8 g of (±ME)-4,5-dihydro-W-[4- 
[(hydroxyimino)phenylme%I]phenyl]-3-(3^ 

20 (compound 301) 

Example B. 3. 

Intermediate (1) (0.012 mol) was added to a solution of 4-(phenylmethyl)benzenamine 
15 (0.012 mol), CH 2 C1 2 (dry) (0.024 mol) and Af,W-dimethyl-4-pyridinamine (catalytic 

25 quantity) in CH 2 C1 2 (100 ml), stirred at 0°C. The reaction mixture was stirred overnight 

at RT. Water was added. The organic layer was separated, dried (MgS(>4), filtered and 
the solvent was evaporated under reduced pressure. The residue was purified by flash 
column chromatography over silica gel (eluent: CH 2 Cl2/CH 3 OH 98/2). The desired 

30 20 fractions were collected and the solvent was evaporated under reduced pressure. The 

residue was stirred in EtOAc, filtered off, washed with EtOAc, then dried, yielding 2.9 
g of (±)-4,5-dihydro-N-[4-(phenylmethyl) phenyl]-3-(3-pyridinyl)-5-isoxazole- 
carboxamide. (compound 44) 

35 

Example B.4. 

25 a.) Intermediate (1) (0.010 mol) was added at 0°C to a solution of a-(4-aminophenyl> 
benzeneacetonitrile (0.01 mol), A^AM)is(l-memylethyl)ethanamine (0.02 mol) and 
MN-dimethyl-4-pyridinarnine (cat. quant.) in CH 2 C1 2 (100 ml). The mixture was 
40 allowed to warm to RT and then stirred at RT for 3 hours. H 2 0 was added. The organic 

layer was separated, dried (MgS04), filtered and the solvent was evaporated under 
30 reduced pressure. The residue was solidified in EtOAc. The precipitate was filtered off, 
washed with EtOAc and dried in vacuo at 50°C for 4 hours, yielding 2.2 g (58%) of 
45 (±)-7V-[4-(cyanophenylmethyl^^ 
carboxamide. (compound 55) 

b.) A mixture of compound (55) (0.003 mol) and triethylamine (0.003 mol) in pyridine 
35 (100 ml) was stirred at 80°C. H 2 S was allowed to bubble through the solution during 
50 48 hours. Then, the reaction mixture was stirred for one day at 80°C. The solvent was 
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evaporated under reduced pressure. The residue was dissolved in CH 2 C1 2 . The organic 
solution was washed with water, dried (MgS0 4 ), filtered and the solvent was 
evaporated under reduced pressure. The residue was purified by short column 

10 chromatography over silica gel (eluent: CH2CI2/CH3OH 95/5). The desired fractions 

5 were collected and the solvent was evaporated under reduced pressure. The residue was 
stirred in DIPE, filtered off, washed with DIPE, then dried, yielding 0.4 g (39%) of 
(±HH4-(2-amino- l-phenyl-2-mioxoe%^ 

* 5 isoxazoiecarboxamide (compound 3 1 3). 

Example B.5. 

10 Intermediate (1) (0.044 mol) was added portionwise to a solution of (4-aminophenyl) 
(4-hydroxyphenyl)methanone (0.044 mol), M/V-bis(i-methylethyl)cthanamine (0.088 
mol) and AUV-dimethyl-4-p>Timnamine (catalytic quantity) in CH 2 C1 2 (500 ml), stirred 
at 0°C. The reaction mixture was stirred overnight at RT. Water was added. The 
organic layer was separated, dried (MgS0 4 ), filtered and the solvent was evaporated 
15 under reduced pressure. The residue was purified by short column chromatography over 
silica gel (eluent: CH 2 C1 2 /CH 3 0H 98/2). The pure fractions were collected and the 
solvent was evaporated under reduced pressure. The residue (oil) was solidified in 
DIPE, filtered off, washed with DIPE, then dried, yielding 10.1 g (60%) of 
(±H>5-dihydro-N-[4-(4-memoxybenzoyl)phenyI]OK3-pyridinyI)-5-isoxa2ole- 

30 20 carboxamide. (compound 15) 

Example B.6. 

3-Pyridinecarboxaldehyde, oxime (0.013 mol) was added to a suspension of 1-chloro- 
2,5 pyrrolidinedione (0.0148 mol) in CHCI3 (80 ml) and pyridine (0.16 ml), stirred at 
RT. The mixture was stirred for 3 hours at 40°C, then cooled to 0°C and 4-benzoyWV- 
25 (2-propenyl)benzamide (0.01 1 mol) was added. Then, triethylamine (2.25 ml) was 
added dropwise and the resulting reaction mixture was stirred overnight at RT. The 
reaction mixture was washed with water, dried (Na 2 S0 4 ), filtered and the solvent was 
evaporated The residue was crystallized from CH 3 CN. The precipitate was filtered off 
and dried, yielding 2.0 g (37%) of (±)-4-benzoyl-7V-[[4,5-dihydro-3-(3-pyridinyl)-5- 
30 isoxazolyl]methyl)benzamide. (compound 343). 

45 Example B. 7. 

3-Pyridinecarboxaldehyde, oxime (0.0044 mol) was added to a suspension of 1-chloro- 
2,5-pyrrolidinedionc (0.0048 mol) in CHC1 3 (27 ml) and pyridine (0.05 ml), surred at 
RT. The mixture was stirred for 3 hours at 40°C, then cooled to 0°C. At 0°C, 
35 intermediate (9) (0.0044 mol) was added. Triethylamine (0.0052 mol) was added 

dropwise and the resulting reaction mixture was stirred for 18 hours at RT. The reaction 
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mixture was washed with water, then dried (Na^CU). filtered and the solvent was 
evaporated. The residue was purified by short open column chromatography over silica 
gel (eluent: CH2CI2/CH3OH 97/3). The pure fractions were collected and the solvent 
10 was evaporated. The residue (0.7 g) was washed with ElOAc, then dried, yielding 0.2 g 

5 (11%) of (±)-N4441-(aminocarbonyl>l-phenylethyl]phenyl]^>dihydrc>-3-(3- 
pyridiny!)-5-isoxazolccarboxamide (compound 323). 



15 



20 



Example B.8. 

A mixture of intermediate (11) (0.017 mol) and 4-methylbenzenesulfonic acid (0.017 
mol) in DMSO (53 ml) was stirred for one hour at 140°C. The crude reaction mixture 
10 was cooled and poured out onto crushed ice. The precipitate was filtered off and 

washed with water, then dissolved in CH 2 CI 2 . The organic solution was washed with 
brine and extracted. The separated organic layer was dried (Na 2 S0 4 ), filtered and the 
solvent was evaporated. The residue was purified by open column chromatography over 
silica gel (eluent: CH2CI2/CH3OH 98/2 and 96/4). The desired fractions were collected 
15 and the solvent was evaporated. The residue was crystallized from DIPE and 
25 recrystallized from DIPE/CH2CI2, filtered off and dried, yielding 3.7 g (56%) (±>[4-[5- 

(4,5-dihydro-3-(3-pyridinyl)-5-isoxazolyl]^ 1 ,2,4-oxadiazol-3-yl]phenyl] phenyl- 
methanone (compound 446). 

Example B. 9. 

30 

20 Intermediate (13) (0.003 mol) was added portionwise to POCI3 (27 ml), cooled with an 
ice-water bath. The reaction mixture was allowed to warm to RT. Then, it was stirred 
for 24 hours at 80°C. The solvent was evaporated. The residue was washed with a 10% 
aqueous Na 2 C0 3 solution and extracted with EtOAc. The separated organic layer was 
dried (Na 2 S0 4 ), filtered and the solvent was evaporated. The residue was purified by 
25 open column chromatography over silica gel (eluent: CH 2 Cl2/2-propanone 90/10, 

CH 2 Cl 2 /CH 3 OH 96/4), then repurified by HPLC (eluent: CH 2 C1 2 /CH 3 0H 97.5/2.5). The 
desired fractions were collected and the solvent was evaporated. The residue was 
washed with methanol, filtered off and dried, yielding 0.3 g (25%) of (±)-[4-[5-f4,5- 
dihydro-3-(3-pyridinyl)-5-isoxazoIyl>l,3,4-oxadiazol-2-yl]phenyl] phenylmethanone 
30 (compound 447). 

45 Example B. 10. 

A reaction solution of intermediate (16) (0.022 mol) and 4-methylbenzenesulfonic acid 
(0.022 mol) in DMSO (70 ml) was stirred for one hour at 140°C. The reaction mixture 
was cooled and poured out into crushed ice. The precipitate was filtered off, washed 
35 with water, then dissolved in CH 2 C1 2 . The separated organic layer was dried (Na2S0 4 ). 
filtered and the solvent was evaporated. The residue was purified first by open column 
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chromatography over silica gel (eluent: CH2CI2/CH3OH 100/0 and 96/4), then by HPLC 
(eluent: CH2CI2/CH3OH 99/1). The pure fractions were collected and the solvent was 
evaporated, yielding 2.8 g (31%) of (±)-[4-[3-[4,5-dihydro-3-(3-pyridinyl)-5- 
'0 isoxazolyJJ- 1 ,2/*-oxadiazol-5-yl]phcnyl]methanone (compound 445). 

5 Example B. 11. 

To a solution of Pd 2 (dba)3.CHCl3 in 1 ,2 dichloroethane, under nitrogen atmosphere, tri- 
2-furylphosphine is added in one portion at RT. Then, a solution of the acid chloride in 
1,2 dichloroethane is added dropwise followed by intermediate Sn-compound (inter- 
mediate 18). The reaction mixture is heated up till 80°C and stirred overnight. The 
10 reaction mixture was cooled till RT, filtered through Celite and the filtrate was concen- 
trated under reduced pressure. The residue was purified by reversed-phase HPLC over 
20 Kromasil C18 (22 g, 100 A, 5 urn) (column: one inch I.D.; eluent: ((0.5% NRjOAc in 

H 2 0) /CH 3 CN 90/10)/ CH3OH/CH3CN. The desired fractions were collected and the 
solvent was evaporated, yielding 0.1 g of (±)-4,5-dihydro-3-(3-pyridinyl)-N-[4-[3- 
15 (trifluoromethyl)benzoyl]phenylJ-5-isoxazolecarboxamide (compound 8). 

25 

Example B. 12. 

l,r-carbonylbis-lH-imidazole (0.010 mol) was added to a stirring mixture of 
intermediate (19) (0.01 mol) in CH 2 C1 2 (50 ml). TIIF was added until a clear solution 
was obtained. The mixture was stirred and refluxed until the evolution of C0 2 had 

30 

20 stopped. Benzenemethanamine (0.010 mol) was added dropwise. The mixture was 

stirred at RT overnight. The precipitate was filtered off, washed with H 2 0 and dried in 
vacuo at 60°C for 16 hours, yielding 1 .7 g of (±M.5-dihydro-/v*-[4-[[(phenylmethyl)- 
amino]carbonyl]phenyl]|-3-(3-pyrio^nylV5-isoxazoiecarfx)xamide. (compound 257) 
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Example B.13. 

25 a.) NaBH» (0.001 mol) was added to a suspension of compound (1) (0.003 mol) in 
methanol (50 ml). The reaction mixture was stirred for 2 hours. NaBHj (0.026 g) was 
added and the reaction mixture was stirred overnight at RT. The precipitate was filtered 
off, washed with CH3OH and DIPE, then dried, yielding 0.7 g (70%) of (±)-4,5-di- 
hydro-tf-[4-(hyaroxyphenylmethyl)pheny^ 

30 (compound 50). 

b.) HC1 (excess of gas) was allowed to bubble through a solution of compound (50) 
(0.008 mol) in CH 2 C1 2 (100 ml) during 2 minutes. SOCI 2 (0.016 mol) was added and 
the resulting reaction mixture was stirred and refluxed for 1 hour (HC1 gas evolution). 
The reaction mixture was concentrated under reduced pressure. Toluene was added and 

35 azeotroped on the rotary evaporator (2 x). The crude solid residue was taken up into 
methanol (50 ml) and this mixture was heated to 80°C (HC1 gas evolution) and stirred 
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for 30 minutes. The solvent was evaporated under reduced pressure. The residue was 
taken up into CH 2 C1 2 and washed with a 10% aqueous NaHC0 3 solution. The organic 
layer was dried (MgS0 4 ), filtered and the solvent was evaporated under reduced 

10 pressure. The residue was stirred up in diethyl ether. The precipitate was filtered off and 

5 the filtrate was evaporated under reduced pressure and purified by short column 

chromatography over silica gel (eluent: CH2CI2/CH3OH 99/1). The desired fractions 
were collected and the solvent was evaporated under reduced pressure. The oily residue 

15 was stirred up j n diethyl ether. The precipitate was filtered off, washed with diethyl 

ether and dried, yielding 0.1 g (22%) of (±H.5-dihydro-iV-[(4-(methoxyphenylmethyl) 
10 phenyI]-3-(3-pyridinyl)-5-isoxazo!ecarboxarnide (compound 58). 

Example B. 14. 

20 a mixture of Mg (0.035 mol) in THF (20ml) was stirred. CH 3 I (1 drop) was added The 

mixture was heated. A solution of 2-bromopropane (0.035 mol) in THF (20ml) was 
added dropwise. After complete addition, the mixture was stirred and refluxed until all 
15 Mg was consumed and then cooled to 0°C. A solution of compound (1) (0.010 mol) in 

25 THF (20ml) was added dropwise. After complete addition, the mixture was stirred at 

RT, neutralized with a saturated NH4CI solution and extracted with CH 2 C1 2 . The 
organic layer was separated, dried (MgS0 4 ), filtered and the solvent was evaporated 
under reduced pressure. The residue was purified by short column chromatography over 

30 20 silica gel (eluent: CH 2 C1 2 /CH 3 0H 98/2). The desired fractions were collected and their 

solvents were evaporated The residue was stirred in DIPE, filtered off, washed with 
DIPE/EtOAc and dried in vacuo at 50°C for 16 hours, yielding 0.3g of AT-[4-[hydroxy- 
(l-methylemy1)phenylirtfthy^ 

35 carboxamide. (compound 66) 

25 Example B.15. 

Phenyllithium (0.0334 mol; 16.7 ml, 2.0 M in THF/Et 2 0) was added dropwise to a 0°C 
solution of compound (1) (0.01 1 mol) in THF (100 ml). The reaction mixture was 
stirred for 2 hours at RT, then cooled to 0°C. A saturated aqueous NH4CI solution was 
added dropwise and this mixture was extracted with CH 2 C1 2 . The separated organic 
30 layer was dried (MgS0 4 ), filtered and the solvent evaporated under reduced pressure. 
The residue was purified by short column chromatography over silica gel (eluent: 
45 CH 2 Cl2/CH 3 OH 98/2). The pure fractions were collected and the solvent was 

evaporated under reduced pressure. This fraction (crude oil) was stirred in CH3CN, 
filtered off, washed with CH 3 CN and DIPE, then dried, yielding 0.3 g (5%) of /V-[4- 
35 [hyo^oxy(diphenyl)methyl]phenyl]-4,5-dihydro-3-(3-pyridinyl)-5-isoxazoIe 
50 carboxamidc (compound 54). 
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Example B.16. 

a. ) Compound (58) (0.026 mol) was suspended in CH 2 C1 2 (100 ml). HC1 (excess) was 
allowed to bubble through the suspension for 30 minutes. Thionyl chloride (0.042 mol) 

10 was added to the resultant gel and the reaction mixture was stirred and refluxed for 

5 4 hours (HC1 gas evolution). The reaction mixture was cooled to RT. The resulting 

precipitate was filtered off, washed with DIPE, and dried, yielding 10.5 g (94%) of 

(±)-AK4-(chlorophenylmethyl)pheny^ 
15 carboxamide monohydrochloride (compound 492). 

b. ) A mixture of (iViv'-I^^hlorophenylmemylJphenylH^-dihydroO^a-pyridjny^S- 
10 isoxazolecarboxamide monohydrochloride (0.00035 mol), ethanamine (0.2 g) and 

triethylamine (0.5 ml) in DMF (2 ml) was stirred overnight at RT. The desired 
20 compound was isolated and purified by HPLC over a Prochrom D.A.C.-column with 

Hyperprep BDS' HS C18 (100 g, 8 urn, 100 A; eluenl gradient: ((0.5% NH4OAC in 
H 2 0)/CH 3 CN 90/10)/CH 3 OH/CH 3 CN. The desired fractions were collected and the 
15 solvent was evaporated, yielding 0. 1 g of (±)-N-[4-[(ethylamino)phenylmelhyl]phenyl]- 
25 4,5-dihydro0^3-pyridinyl>5-isoxazolecarboxamide. (compound 89) 

Example B.17. 

a.) Bis(U-dimethylethyl) imidodicarbonoate (0.058 mol) was added portionwisc to a 
mixture of NaH 40% (0.113 mol) in THF (500 ml), stirred at RT (foaming resulted). 

30 20 The mixture was stirred for one hour at RT. Compound (58) (0.053 mol) was added and 

the resulting reaction mixture was stirred vigorously for 4 hours at RT (H 2 gas 
evolution). A saturated aqueous NH4CI solution was added and this mixture was 
extracted with CH 2 C1 2 . The separated organic layer was dried (MgS0 4 ), filtered and 

35 the solvent evaporated under reduced pressure. The residue (crude oil) was purified by 

25 short column chromatography over silica gel (eluent: CH 2 Cl2/CH 3 OH 97/3). The pure 
fractions were collected and the solvent was evaporated under reduced pressure, 
yielding 20.9 g (69%) and 8.0 (26%) g of (±)-l ,1-dimethylethyl [(U-dimethylethoxy)- 

40 carbonyl][[4-[[[4,5-dihydro-3-(3^ 

phenylraethyl]carbamate (compound 125). 
30 b.) TrifluoroaceUc acid (50 ml) was added dropwise to a solution of compound (125) 
(0.037 mol) in CH 2 C1 2 (500 ml), stirred at RT. The reaction mixture was stirred 

45 overnight at RT. The solvent was evaporated under reduced pressure. Toluene was 

added and azeotroped on the rotary evaporator (2 x). The residue (crude oil) was 
dissolved in CH 2 C1 2 . The organic solution was washed with 1 N NaOH (2 x), dried 
35 (MgS0 4 ), filtered and the solvent was evaporated under reduced pressure. The residue 

50 was crystallized from EtOAc, filtered off, washed with EtOAc, then dried, yielding 
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7.4 g (54%) of (±)-A^-[4-(aminophenylmethyl)phenyl]-4,5-dihyd^-3-(3-pyridinyl)-5- 

isoxazolecarboxamide. (compound 126) 

c.) (5S)-/VM4-(aminophenyuTiethyl)phenyl]-4,5^ 
10 carboxamide (0.0067 mol) was separated by chiral high-performance liquid chromato- 

5 graphy over Chiralpak AD (250 g, 35 bar, flow: 30 ml/minute, wavelength: 220 nm, 

0.300 g per injection dissolved in 40 ml of eluent; eluent: CH3CN/C2H5OH 80/20). 

Two desired fraction groups were collected and their solvent was evaporated. The (A> 
15 residue was stirred in EtOAc, filtered off, washed with some DIPE and dried, yielding 

0.9 g of [5S-(A)]-7V-[4-(aTmnopheny]memyl)phenyl)-4,5-dihydro-3-(3-pyridinyl>5- 
10 isoxazolecarboxamide (compound 205). 

The (B)-residue was stirred in EtOAc, filtered off, washed with DIPE and dried, 
20 yielding 1 .2 g of (5S-(B)]-^-[4-(aminophenylmemyl)phenyl]-4,5^ihydro-3-(3- 

pyridinyl)-5-isoxazolecarboxamide (compound 206). 

Example B.18. 

15 a.) A solution of chloroacetylchloridc (0.0089 mol) in CH 2 C1 2 (20 ml. dried over 
25 MgS0 4 ) was added to a cooled solution of (±)-Ar-[4-(aminophenylmethyl)pheny]]-4,5- 

a^hydrch3-(3-pyridinyl)-5-isoxazolecarboxamide(0.0081 mol) and JV-ethyl-N-(l- 
methyiethyl)-2-propanamine (0.0093 mol) in CH 2 C1 2 (100 ml). The reaction mixture 
was stirred for one hour at 0°C. Water was added. The organic layer was separated, 
30 20 dried (MgS0 4 ), filtered and the solvent was evaporated under reduced pressure. The 

residue (crude oil) was purified by short column chromatography over silica gel (eluent: 
CH2CI2/CH3OH 98/2). The pure fractions were collected and the solvent was 
evaporated under reduced pressure. The residue was stirred in EtOAc. The precipitate 
35 W as filtered off, washed with EtOAc, and dried, yielding 2.47 g (68%) of 

25 (±)-Aq4-[[(chloroac£tyl)amino]phenylme 
isoxazolecarboxamide. (compound 127) 

A mixture of compound (127) (±>N-[4-[[(chloroacetyl)amino]phenylmethyl]phenyl]- 
40 4,5-dihyo^-3-(3-pyridinyl>-5-isoxazolecarboxamide (0.00022 mol), 1-methyl- 

piperazine (0.100 g, ± 0.00022 mol) and triethylamine (0.5 ml) in DMF (2 ml) was 
30 stirred over the weekend at 50 C C. Then, the desired compound was isolated and 

purified by high-performance liquid chromatography over a Prochrom D.A.C.-column 
45 with Hyperprep TJDS* HS CI 8 (100 g, 8 urn, 100 A; eluent gradient: ((0.5% NHjOAc 

in H 2 0)/CH 3 CN 90/10yCH 3 OH/CH 3 CN (0 minutes) 75/25/0, (10.31 minutes) 0/50/50, 

(16.32 minutes) 0/0/100, (16.33 minutes^end) 75/25/0). The desired fractions were 
35 collected and the solvent was evaporated, yielding 0.080 g of (±)-4,5-dihydro-AM4- 
50 [[[(4-methyl-l-piperazinyl)acetyl]amino]phenylmethy!]phenyl]-3-(3-pyridinyl)-5- 

isoxazolecarboxamide. (compound 140) 
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Example B. 19. 

a. ) Intermediate (3) (0.007 mol) was added to a solution of methyl [(4-aminophenyl) 
phenyljacetate (0.007 mol), ^N-bis(l-methylethyl)ethanamine (0.014 mol) and 

10 A^dimethyl-4-pyridinamine (catalytic quantity) in CH 2 C1 2 (100 ml), stirred at 0°C. 

5 The reaction mixture was stirred overnight at RT. Water was added. The organic layer 
was separated, dried (MgS0 4 ), filtered and the solvent was evaporated under reduced 
pressure. The residue was purified by flash column chromatography over silica gel 
15 (eluent: CH 2 Cl 2 /CH 3 OH 98/2). The pure fractions were collected and the solvent was 

evaporated under reduced pressure. The residue was crystallized from EtOAc. The 
10 precipitate was filtered off, washed with EtOAc, and dried, yielding 1 .0 g (35%) of 
(±)-methyl 4-[[[4,5-dihydro-3-(3-pyria^nyl>5-isoxazolyl]cartenyl]amino]-a- 
20 phcnylbenzeneacetate (compound 56). 

b. ) A mixture of compound (56) (0.001 mol) in methanol ( 100 ml) was cooled to 0°C. 
NaOH IN (0.0288 mol) was added and the reaction mixture was stirred overnight at 

15 RT. The reaction mixture was re-cooled to 0°C. 1 N HC1 (30 ml) was added and this 
25 mixture was extracted with CH 2 C1 2 . The separated organic layer was dried (MgS0 4 ), 

filtered and the solvent evaporated under reduced pressure. The residue was crystallized 
from ethanol. The precipitate was filtered off, washed with ethanol, and dried, yielding 
0.2 g (5.2%) (±)^[[[4,5-dihyc^3-(3-pyridinyl)-5-isoxazolyl]carbonyl]amino]-a- 
30 20 phenylbenzeneacetic acid (compound 406). 

c. ) HC1 (gaseous) (excess) was bubbled through a suspension of (±>4-[[[4,5-dihydro-3- 
(3-pyridinyl)-5-isoxazolyl]carbonyl]aminol-a-phenylbenzeneaceuc acid (0.005 mol) in 
CH 2 C1 2 (100 ml) for 10 minutes. The solvent was removed under reduced pressure. 
The white solid was co-evaporated twice with toluene. Thionyl chloride (50 ml) was 

25 added. The reaction mixture was heated and refluxed for 1 hour. The solvent was 

evaporated. The reaction mixture was co-evaporated three times with toluene, yielding 
N-[4-[(chlorocarbonyl)phenylmethyl] phenyl] -4,5-dihydro-3-(3-pyridinyl)-5- 
isoxazolecarboxamide (compound 493). 

d. ) A mixture of ^-[4-[(chlorocarbonyi)phenylmethyl]phenyl]-4,5-dihydro-3-(3- 
30 pyridinyl)-5-isoxazolecarboxamide (0.00047 mol) and 2-propanamine (0.200 g) in 

pyridine (I ml) was stirred overnight at 60°C. Then, the desired compound was 
isolated and purified by high-performance liquid chromatography over Kromasil C18 
(22 g, 100 A, 5 urn) (column: one inch ID.; eluent: ((0.5% NH4OAC in H 2 0)/CH 3 CN 
90/10)/CH 3 OH/CH 3 CN. The desired fractions were collected and the solvent was 
35 evaporated, yielding 0. 1 g of (±)-4,5-dihydn>yV-[4-[2-(dimethylamino)-2-oxo-l- 
phenylethyl ]phenyl]-3-(3-pyridinyl)-5-isoxazolecarbox amide, (compound 316). 
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Example B.20. 

a. ) CH 3 MgCl, 22% (w/w)/THF (0.003 mol) was added dropwise to a cooled (0°C) 
solution of (±)-NK4-benzoylphenylH>5-rtty^ 

10 carboxamide (0.003 mol) in THF (50 ml). The reaction mixture was stirred for 30 

5 minutes at 0°C. More CH 3 MgCl, 22% w/w/THF (0.003 mol) was added and the 

mixture was stirred for 30 minutes at 0°C. Extra CH 3 MgCl, 22% (w/w)/THF (0.003 

mol) was added and the reaction mixture was stirred for 30 minutes at 0°C. The mixture 
15 was allowed to warm to RT for 30 minutes, then cooled again to 0°C. Water was added. 

This mixture was extracted with CH 2 C1 2 . The separated organic layer was dried 
10 (MgS0 4 ), filtered and the solvent evaporated under reduced pressure. The crude oil was 

crystallized from EtOAc. The precipitate was filtered off, washed with EtOAc, and 
20 dried, yielding 0.5 g(50%) of (±)-4,5 -dihydro-/V-[4-(l -hydroxy- l-phenylethyl)phenyl]- 

3-(3-pyridinyl)-5-isoxazolccarboxamide (compound 51). 

b. ) Methanesulfonyl chloride (0.010 mol) was added to a solution of compound (51) 
15 (0.005 mol) and triethylamine (0.013 mol) in CH 2 C1 2 (100 ml, dried over MgS0 4 ), 

25 stirred at 0°C. The resulting reaction mixture was stirred for 1 hour at 10°C. Water 

was added. The organic layer was separated, dried (MgS0 4 ), filtered and the solvent 
was evaporated under reduced pressure. The residue was purified by short column 
chromatography over silica gel (eluent: CH^VCHaOH 97/3). The pure fractions were 

30 20 collected and the solvent was evaporated under reduced pressure. The residue was 

crystallized from EtOAc. The precipitate was filtered off, washed with EtOAc, then 
dried, yielding 0.5 g (27%) of (±)-4,5-dihydro-yV-[4-(l-phenylethenyl)phenyl]-3-(3- 
pyridinyl>5-isoxazolecarboxamide (compound 378). 

35 Example B.21. 

25 Sodium acetylide (0.024 mol; 7.2 g of slurry (18 wt % in xylene/light mineral oil)) was 
added portionwise to a solution of compound (3) (0.008 mol) in THF (50 ml), stirred at 
0°C. The reaction mixture was stirred for 30 minutes at 0°C, then overnight at RT. 
40 More sodium acetylide (5 ml) was added at 0°C and the reaction mixture was allowed 

to warm to RT, then stirred for 2 hours at 40°C. A saturated aqueous NH4CI solution 
30 (200 ml) was added and this mixture was extracted with CH 2 C1 2 (2 x 300 ml). The 
separated organic layer was dried (MgS0 4 ), filtered and the solvent evaporated. The 
45 residue was purified by column chromatography over silica gel (eluent: CH 2 C1 2 /CH30H 

99/1). The desired fractions were collected and the solvent was evaporated. EtOAc was 
added and azeotroped on the rotary evaporator. The residue was dried, yielding 1.3 g 
35 (40%) of [B(R)]+[B(S)]-4,5-dihydro-^44-(l-hya^xyO-phenyl-2-propynyl)phenyl]^- 
50 (3-pyridinyl)-5-isoxazolecarbox amide, (compound 69) 
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Example B.22. 

A mixture of compound (3) (0.010 mol), i,2-ethanediol (10 ml) and 4-methylbenzene- 
sulfonic acid (catalytic quantity) in toluene (100 ml) was stirred and refluxcd for 24 
10 hours. The solvent was evaporated under reduced pressure. The crude oil was 

5 crystallized from DIPE, filtered off, washed with DIPE and dried, yielding 2. 1 g (50%) 
of (B)-4,5-dihydro-N-[4-(2-phenyl-l,3-dioxolan-2-yl)phenyn-3-(3-pyridjnyl>5- 
isoxazolecarboxamide. (compound 375) 

15 Example B.23. 

a.) Trimethyl silyl cyanide (0.040 mol) was added to a mixture of compound (1) 
10 (0.013 mol) and Znl 2 (0.015 mol) in CH 2 C1 2 (100 ml). The reaction mixture was stirred 

for 2 hours at 65°C. The reaction mixture was treated with 10% NH*C1, filtered over 
20 Celite, and the two layers of the filtrate were separated. The organic layer was dried 

(Na 2 S0 4 ), filtered and the solvent was evaporated, yielding 6.3 g of (±)-iV-[4- 

[cyano[(trimemylsilyl)oxy]phenylmemyl]phenyl]-4,5^hydro-3-(3-pyridinyl)-5- 

15 isoxazolecarboxamide. (compound 494) 

25 b ) HC i 3N (0.010 mol) was added to a solution of (±)-yV-[4-[cyano[(trimethylsilyl)oxy] 

phenylmethyl]phenyl]A5-mhyoVo-3^ mol) 
in THF (50 ml). The reaction mixture was stirred for 15 minutes at 65°C. The reaction 
mixture was washed with water and extracted with EtOAc. The separated organic layer 

30 20 was dried (Na 2 S0 4 ), filtered and the solvent was evaporated, yielding 4.2 g of (±)-N-[4- 

(cyanohydroxyphenylmemyl)phenyl]-4,5-dihyo^3-(3-pyridinyl)-5- 
isoxazolecarboxamide (compound 495). 

c.) Chlorosulfonyl isocyanato (0.010 mol) was added to a solution of (±)-AH4-(cyano- 
35 hydroxyphenylmemyl)phenyl1-4,5^ihydro-3^ 

25 (0.010 mol) in CII 2 C1 2 (40 ml). The reaction mixture was stirred for 3 hours at RT. 

Water (40 ml) was added and stirring was continued for one hour. The mixture was 

washed with an aqueous NaHC0 3 solution and extracted with 1-butanol. The organic 
40 layer was separated, dried (Na 2 S0 4 ), filtered and the solvent was evaporated. The 

residue was purified by open column chromatography over silica gel (eluent: 
30 CH 2 CI 2 /CH 3 OH 9674, 90/10). The desired fractions were collected and the solvent was 

evaporated. The residue was crystallized from DIPE/methanol and dried, yielding 0.2 g 
45 (5%) of (±)-[cyano[4-[U4,5-dihydro-3-<3-pyridinyI)-5-isoxazolyl]carbonyl] 

amino]phenyl]phenylmethyllcarbamate. (compound 75) 

Example B.24. 

35 a.) PC1 5 (0.027 mol) was added to a solution of (±)-W-[4-(cyanohydroxyphenylmethyl) 
50 phenyl] -4,5-dihyaroO-(3-pyridinyl)-5-isoxazolecarboxamide (0.023 mol) in THF 
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(50 ml). The reaction mixture was stirred and refluxed for 2 hours. Et 2 0 was added and 
the precipitate was filtered off and dried, yielding 7.2 g (80%) of 
( ± )_#-[4-(ch]orocyanophenyto 

10 isoxazolecarboxamidc monohydrochloride (compound 496). 

5 b.) A solution of (±VN-[4-(chlorocyanophenylmethyl)phenyl]-4,5-di hydro-3-(3- 
pyridinyl)-5-isoxazolecarboxamide monohydrochloride (0.004 mol) in methanol 
(50 ml) was stirred and refluxed for 30 minutes. The solvent was evaporated. The 

15 residue was purified by high-performance liquid chromatography over silica gel ((I) 

eluent: CH 2 C) 2 /CH 3 OH 9674; (II) eluent: CH 2 Cl 2 /CH 3 OH 97.5/2.5). The desired 
10 fractions were collected and the solvent was evaporated. The residue was repurificd by 
high-performance liquid chromatography over Kromasil CI 8 (eluent: CH 3 OH/H 2 0 

20 70/30). The desired fractions were collected and the solvent was evaporated. The 

residue was crystallized from Et 2 0/hexane, filtered off and dried, yielding 0.1 13 g (6%) 
of (±>A^-[4^yanomethoxyphenylmemyl)phenyn-4,5-dihydro-3-(3-pyridinyl)-5- 

15 isoxazolecarboxamidc (compound 76) 

25 Example B.25. 

a. ) Acetic acid anhydride (0.03 mol) was added dropwise to a solution of 
(±)-N-[4-(cyanohydroxyphenylmemyl)phenyl]-4,5-mhydro-3-(3-pyridinyl>5- 
isoxazolecarboxamide (0.010 mol) in pyridine (80 ml), stirred at 0°C. The reaction 

30 20 mixture was stirred for 4 days at RT. The solvent was evaporated. The residue was 

dissolved in EtOAc and washed with water. The organic layer was separated, dried 
(Na 2 S0 4 ), filtered, and the solvent was evaporated. The residue was purified by short 
open column chromatography over silica gel (eluent: CH^VCHaOH 92/8). The 

35 desired fractions were collected and the solvent was evaporated, yielding 2.7 g (61%) of 

25 (±)-[cyano-[4-[[[4,5-dmydro-3-(3-pyridinyl)-5-isoxazolyl]carbonyl]amino]phenyl]- 
phenylmethyl]acetate. (compound 83) 

b. ) (CH 3 )3SiN3 (0.010 mol) was added to compound (83) (0.004 mol) in CH 2 CI 2 

40 (50 ml). SnCU (0.525 ml) was added and the reaction mixture was stirred for 17 hours 

at RT. The reaction mixture was washed with a saturated aqueous NaHC0 3 solution. 
30 The resulting emulsion was filtered through dicalite. The layers were separated. The 
organic layer was washed with brine, dried (Na 2 S0 4 ), filtered, and the solvent was 
45 evaporated. The residue was purified by high-performance liquid chromatography over 

silica gel (eluent: CH 2 C1 2 /CH 3 0H 98/2). The desired fractions were collected and the 
solvent was evaporated, yielding 1.1 g (59%) of (±)-A^-[4-(azidocyanophenylmethyl)- 
35 phenyl]-4,5-dihyoVo-3-(3-pyridinyl)-5-isoxaz<)lecarr>oxarnide. (compound 84) 
c) A solution of (±)-N-[4-(azidocyanophenyImcthyl)phenyl]-4,5-dihydro-3-(3- 
pyridinyl)-5-isoxazolecarboxamide (0.00472 mol) in THF (30 ml) was stirred at 0°C 
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under N 2 atmosphere. NaBRj (0.00315 mol) was added Methanol (4 ml) was added 
drop wise and the resulting reaction mixture was warmed to room temperature and 
stirred for 16 hours. NH4CI, 20% was added and the mixture was stirred for 30 min. 

10 Thi s mixture was extracted with CH 2 C1 2 . The separated organic layer was washed with 

5 water, brine, dried, filtered and the solvent evaporated. The residue was purified by 
column chromatography over silica gel (eluent: CH2CI2/CH3OH 9674). The desired 
fractions were collected and the solvent was evaporated. The residue was partially 

15 dissolved in EtOAc and precipitated with hexane. The precipitate was filtered off and 

dried. Yielding: 0.200 g of (±)-^[4-(4 r 5-dihydro-5-methylene-4-phenyl-l/f-l,23- 
10 triazoM-yl^henyll^.S-dihydroO^-pyridinyl^S-isoxazolecarboxamide (10%, white 
solid) (compound 497). 

20 Example B.26. 

Chloromethoxy methane (0.025 mol) and P 2 O s (2.0 g) were added to a solution of 
compound (375) (0.0085 mol) in CHCI3 (50 ml). The reaction mixture was stirred for 4 
15 hours at RT. The reaction mixture was poured out into a cold saturated aqueous 

25 Na 2 C03 solution and this mixture was extracted with diethyl ether. The aqueous layer 

was separated and extracted with EtOAc. The combined organic layers were dried 
(Na 2 S0 4 ), filtered and the solvent was evaporated. The residue was purified by short 
open column chromatography over silica gel (eluent: CH 2 Cl2/CH30H 98/2 to 95/5). 

30 20 The desired fractions were collected and the solvent was evaporated. The residue was 

purified twice by high-performance liquid chromatography over silica gel ((I) eluent: 
CH 2 CI 2 /(CH 3 OH/NH 3 ) 98/2); (II) eluent: CH 2 C1 2 /CH 3 0H 98/2). The desired fractions 
were collected and the solvent was evaporated. The residue was dissolved in 

35 Et 2 0/2-propanol 1/1 and converted into the hydrochloric acid salt (1:1). The precipitate 

25 was filtered off and dried, yielding 0.1 g of (±)-N-t4-tcyano(methoxymethoxy)- 
phenyImethyl]phenyl]-4 f 5-dihydro-3-(3-pyridinyl)-5-isoxazolecarboxamide 
monohydrochloride. (compound 87) 

40 Example B .27. 

Iodomethane (0.010 mol) was added to a suspension of compound (1) (0.00403 mol) in 
30 2-propanone (20 ml). In a Parr pressure vessel, the reaction mixture was heated for 20 

hours at 50°C. The solvent was evaporated. The residue was treated with diethyl ether. 
45 filtered off under N 2 , and dried, yielding 1.8 g (89%) of (±)-3-[5-[[(4-benzoylphenyl)- 

amino]carbonyl]-4,5-dihydro-3-isoxa2olyl]- 1-methylpyridinium iodide (compound 

448). 

35 Example B. 28. 

50 a.) A suspension of compound (50) (0.02 1 mol), N,N-dimethyl-4-pyridinamine 
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(0.042 mol) and triethylamine (catalytic quantity) in CH 2 C1 2 (100 ml) was stirred at RT. 

Acetic acid anhydride (0.042 mol) was added and the resulting reaction mixture was 

stirred and refluxed until a clear solution was obtained. The mixture was stirred and 
10 refluxed for an extra 30 minutes, then cooled to RT. Water was added. The organic 

5 layer was separated, dried (MgS0 4 ), filtered and the solvent was evaporated under 

reduced pressure, yielding 8.0 g of (±)-[4-[[[4,5-dihydro-3-(3-pyridinyl)-5-isoxazolyl]- 

carbonyl]amino]phenyl]phenylmethyl acetate (compound 414). 
15 bO(±M4-[[[4,5-dihydro-3K3-pyridiny^ 

methyl acetate (0.019 mol) was separated into its enantiomers by chiral column 
10 chromatography over Chiralcel OJ (eluent: 100% methanol). The desired fraction group 

was collected and the solvent was evaporated, yielding 0.3 g of (S>[4-[[[4,5-dihydro-3- 
20 (3-pyridinyl)-5-isoxazolyl]carix)nyl]amino]phenyl]phenylmethyl acetate 

(compound 498). 

c.) NaOH IN (1 ml) was added dropwise to a stirred solution of (S)-[4-[[[4,5-dihydro- 
15 3-(3-pyridinyl)-5-isoxazolyl]carbonyl]amino]phenyllphenylmethyl acetate (0.001 mol) 

25 in methanol (20 ml) and THF (20 ml) and the reaction mixture was stirred for one hour 

at RT. The solvent was evaporated under reduced pressure. The white solid residue 
was taken up into methanol. The precipitate was filtered off, washed with methanol and 
diethyl ether, then dried, yielding 0.2 g (92%) of (S)-4,5-ojhydro-Ar-[4-(hydroxyphenyl- 

30 20 methyl)phenylJ-3-(3-pyridinyl)-5-isoxazolecarboxamide (compound 57). 

Example B.29. 

l-Chloro-2,4-pyrrolidinedione (0.01 1 mol; 98%) was added portionwise to a solution of 
5-pyrimidinecarboxaldehyde, oxime (0.036 mol) in DMF (50 ml) and this mixture was 

35 heated to 50°C to start the reaction. The mixture was cooled to RT. Pyridine (0.28 ml) 

25 was added. The rest of 1 -chloro-2,4-pyrrolidinedione (0.043 mol) was added 

portionwise and the mixture was stirred for 3 hours at RT. 7V-(4-benzoylphenyl)- 
propenamide (0.025 mol) was added. Triethylamine (0.053 mol) was added dropwise 

40 and the resulting reaction mixture was stirred overnight at RT. The crude mixture was 

washed with water, then extracted with EtOAc. The organic layer was separated, and 
30 the solvent was evaporated. The residue was washed with water and extracted with 
CH 2 C1 2 . The separated organic layer was dried (Na 2 S0 4 ), filtered and the solvent was 

45 evaporated. The residue was crystallized from CH 3 OH, washed with diethyl ether and 

hot CH 2 C1 2 , dried and repurified by HPLC over silica gel (eluent: CH 2 Cl2/CH 3 OH 
97/3). The pure fractions were collected and the solvent was evaporated, yielding 3.5 g 
35 of (±>iV-(4-benzoylphenylH T 5-dihydro-3-(5-pyrimidinyl)-5-isoxazolecarbox 

50 (compound 349) 
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Example B.30. 

a. ) NaBRj (0.054 mol) was added to a solution of compound (3) (0.054 mol) in 
methanol (300 ml). The reaction mixture was stirred overnight at RT. The precipitate 

W was filtered off, washed with CH 3 OH and DIPE, then dried, yielding 18 g (89%) of 

5 (5S)-4,5-dihydro-AK4-(hydroxyph^ 
carboxamide (compound 499). 

b. ) (5S)-4,5-dihydro-tf-[4-(hydro^ 

15 carboxamide (0.027 mol) was suspended in CH 2 CI 2 (250 ml). HC1, gas (excess) was 

allowed to bubble through the suspension for 2 minutes. SOCI 2 (0.097 mol) was added 
10 dropwise and the reaction mixture was stimcd and refluxed for 4 hours. The solvent was 
evaporated under reduced pressure. Toluene was added and azeotroped on the rotary 
20 evaporator (2 x). The residue was stirred in toluene. The precipitate was filtered off, 

washed with toluene and dried, yielding 11.5 g (100% crude yield) of (5S)-JV-[4- 
(chlorophenylmethyl)phenyl]-4,5-dihyd^ 
15 monohydrochloride (compound 500). 
25 c.) NaH (0.047 mol) was added portionwise to a solution of bis(l ,1-dimethylethyl) 

imidodicarbonate (0.023 mol) in DMF (250 ml), stirred at RT (H 2 gas evolution). The 
mixture was stirred for 30 minutes at RT. (5S) ^-[4-(chlorophenylmethyl)phenyl]-4 t 5- 
dihydro-3-(3-pyridinyl)-54soxazolecarboxamide monohydrochloride (0.0233 mol) was 
30 20 added portionwise and the resulting reaction mixture was stirred vigorously for 1 hour 

at RT (H 2 gas evolution). The solvent was evaporated under reduced pressure. The 
residue was partitioned between water and CH 2 C1 2 . The separated organic layer was 
dried (MgS0 4 ), filtered and the solvent evaporated under reduced pressure, yielding 
U-dimethylethyl (5S^[[4-[[[4 > 5-dihya^3-(3-pyridinyl)-5-isoxazolyl]carbonyl]- 
25 amino]pheriyl]phenylmethyl][(l,l-^methylethoxy)carbonyl]carbamate 
(compound 501). 

d.) (50 ml) was added dropwise to a solution of 1,1-dimethylethyl (5SH[4-[[[4,5- 
dihydro-3-(3-pyridinyl)-5-isoxazolyl]carbonyl]amino]phenyl]phenylmethyl][(l,l- 
dimethylethoxy)carbonyl]carbamate (0.0233 mol) in CH 2 C1 2 (500 ml), stirred at RT 
30 (C0 2 gas evolution). The reaction mixture was stirred for 48 hours at RT. The reaction 
mixture was added dropwise to a saturated aqueous NaHC0 3 solution, and this mixture 
was extracted with CH 2 C1 2 . The separated organic layer was dried (MgS0 4 ), filtered 
and the solvent evaporated under reduced pressure. The residue was purified by short 
column chromatography over silica gel (eluent: CH 2 C1 2 /(CH 3 0H/NH 3 ) 97.5/2.5). The 
35 desired fractions were collected and the solvent was evaporated under reduced pressure. 
The resultant oil was stirred in EtOAc, filtered off, washed with EtOAc and DIPE, then 
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dried, yielding 2.5 g (30%) of (±>N-[4-(aminophenylmethyl) phenyl]-4,5-dihydro-3-(3- 
pyridinyl)-5-isoxazolecarboxamide (compound 502). 

e.) (±>A44-(aminophenylmethyl) phenyl]-4 T 5-dihydro-3-(3-pyridinyl)-5-isoxazole 
10 carboxarnide (0.007 mol) was separated by chiral HPIX over Chiralpak AD (250 g, 35 

5 bar, flow: 30 ml/minute, wavelength: 220 nm, 0.300 g per injection dissolved in 40 ml 

of eluent; eluent: CH 3 CN/C 2 H 5 OH 80/20). Two desired fraction groups were collected 

and their solvent was evaporated. The (A)-residue was stirred in EtOAc, filtered off, 
15 washed with some DIPE and dried, yielding 0.9 g [5S-(A)]-iV-[4-(aminophenylmethyl)- 

phenyl]^,5^hydro-3-(3-pyridinyl)-5-isoxa2olecarboxamide. (compound 205) 

10 Example B.31. 

Intermediate (19) (0.013 mol) was stirred in CH 2 C1 2 . HC1 (gas) was allowed to bubble 
20 through this mixture (for a while). The solvent was evaporated. The residue was taken 

up into thionyl chloride, then stirred and refluxed for 3 hours. Toluene was added and 
the solvent was evaporated to give residue (A*). Half the residue (A*) was stirred in 
15 CH2CI2, then partitioned over 12 vials, filled with 2-pyridinemethanamine (0. 1 g) in 
25 CH2CJ2 (4 ml) (so each vial contained ±0.0005 mol of reactant (A*)). Triethylamine 

(0.5 ml) was added and the resulting reaction mixture was stirred overnight at RT. The 
desired compound was isolated and purified by high-performance liquid chromato- 
graphy over Kromasil Spherical underivated silica gel (55 g, 60 A, 5 pm; eluent: 
30 20 CH 2 Ci 2 /(CH2Cl2/CH 3 OH 9/l)/CH 3 OH. The desired fractions were collected and the 

solvent was evaporated, yielding 0.055 g of (±)-4,5-dihydro-3-(3-pyridinyl)-7V-[4-[[(2- 
pyricUnylmethy])armno]carbonyl]p^^ (compound 271) 

Example B.32. 

35 Hydroxylamine (0.0067 mol) and sodiumacetate (0.0067 mol) were added to a mixture 

25 of (±H,5-dihydro-3-(3-pyridinyl>/V-[4-(3-pyridinylcarbonyl)phenyl]-5-is 

carboxamide (0.0053 mol) in ethanol (20 ml) andTHF (10 ml). The reaction mixture 
was stirred and refluxed for 5.5 hours, then stirred for 18 hours at room temperature. 
40 The solvent was evaporated. The residue was taken up into 1-butanol, then washed with 

water. The organic layer was separated, dried (Na 2 S0 4 ), filtered and the solvent was 
30 evaporated. The residue was crystallized from CH 2 Cl 2 /Et20/hexane, filtered off and 
dried. Yield: 0.37 g of 4,5-dihydro-Ar-t4-[(hydroxyiimno)-3-pyridinylmethyl]phenyl]-3- 
45 (3-pyridinyl)-5-isoxazolecarboxamide (18%) (compound 503). 

Example B.33 

A mixture of (5S>7V-[4-(chlorophenylmethyl)phenyl]-4,5-dihydro-3-(3-pyridinyl>5- 
35 isoxazolecarboxamide (0.00938 mol) in 4-methyl-2-butanone (100ml) was stirred at 
room temperature under N 2 flow. 2-Propane-oxime (0.0281 mol) and then methane- 
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sulfonic acid (0.0206 mol) were added. The mixture was stirred at 100°C for 2 hours 
and at room temperature for 2 hours. The upper layer was decanted. The residue was 
stirred in CH 2 C1 2 (100ml). A half saturated NaHC0 3 solution (50ml) was added. Then 

10 CH2CI2/CH3OH 50/50 (25ml) was added. The organic layer was separated, combined 

5 with the decanted layer, dried (MgS0 4 ), filtered, washed with CH2CI2/CH3OH 90/10 
and the solvent was evaporated. The residue was co-evaporated with toluene. This 
fraction was purified by HPLC (elucnt: (NH4OAC 0.5% in H 2 0/CH 3 CN 90/10)/ 

15 CH3OH/CH3CN 75/25/0, 0/50/50, 0/0/100 and 75/25/0). Two desired fractions were 

collected and the solvent was evaporated. Each residue was stirred in DEPE. The 
10 precipitate was filtered off, washed arid dried in vacuo at 50°C. Yielding: 0.194 g of 
(5SH,5-dihydro-/v'-[4^[[[(l-mcthylemyiidene)amino]oxo]phenylmethyl]phenyl]-3-(3- 

20 . pyririjnyl)-5-isoxazolecarboxarnide (compound 504) and 0.56 g of (5S)-A/-[4-[[[(l,3- 

dimcthylbutylidene)amjno]oxy]phenylmethyl]phenyI]^,5^hydro-3-(3-pyridinyl)-5- 

isoxazolccarboxamide (compound 410). 
15 Example B.34 

25 a ) Triethylamine (0.0206 mol) was added dropwise to a mixture of intermediate (3) 

(0.0133 mol), intermediate (23) (0.01 mol) and dimethylpyrilidylamine (catalytic 
quantity) in CH 2 C1 2 (70 ml, dry), stirred and cooled on an ice-water bath. The resulting 
reaction mixture was stirred overnight at room temperature. The crude reaction mixture 

30 20 was washed with water and brine, and extracted. The separated organic layer was dried 

(Na 2 S0 4 ), filtered, and the solvent was evaporated. The residue was purified by open 
column chromatography over silica gel (eluent: CH 2 C1 2 /CH 3 0H 96/4). The desired 
fractions were collected and the solvent was evaporated. A sample (1 g) was purified 

35 by high-performance liquid chromatography (eluent: CH 2 Cl 2 /CH 3 OH 98/2). The pure 

25 fractions were collected and the solvent was evaporated. Yielding: 0.63 g (±)-N-[4-(l- 
cyano-3-methoxy-l-phenylpropyl)pte 
carboxamide (compound 399). 

40 b.) BBr 3 (0.01566 mol) was added dropwise to a solution of compound (399) (0.00522 

mol) in CH 2 C1 2 (50 ml), cooled at -60°C. The resulting reaction mixture was stirred for 
30 3 hours at room temperature. The crude reaction mixture was treated with water and 
Na 2 C0 3 until only slightly acidic pH. This mixture was extracted. The separated 

45 organic layer was dried (Na 2 S0 4 ), filtered and the solvent was evaporated. The residue 

was purified first by open column chromatography over silica gel (eluent: CH 2 Cl 2 /2- 
propanone 96/4 and CH 2 Cl 2 /CH 3 OH 96/4), then by HPLC (eluent: CH 2 Cl2/CH 3 OH 
35 96/4). The desired fractions were collected and the solvent was evaporated. The impure 

50 residue was washed with a 2 N HC1 solution and extracted with CH 2 C1 2 . The separated 

organic layer was dried (Na 2 S0 4 ), filtered and the solvent was evaporated. The residue 
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was dissolved in 2-propanol and converted into the hydrobromic acid salt (1:1). The 
precipitate was filtered off and dried. Yielding: 0.36 g (±)-iV-[4-(l<yano-3-hydroxy-l- 
phenylpropyl)phenyl]A5-dihydro-3-(3-p^ 
monohydrobromide (14%) (compound 505). 

5 Example B.35 

A mixture of (±)-^44-(cyanophenylmemyl)phenyl]^,5-dmydro-3-(3-pyridinyl)-5- 
isoxazolecarboxamide (0.0157 mol) and poly(oxymethylene) (0.0627 mol) in pyridine 
(31 .2 m!) was cooled with an ice-water bath. Triton B (1.56 ml) was added dropwise 
and the resulting reaction mixture was stirred for 2 days at room temperature. The crude 

10 reaction mixture was washed with water and this mixture was extracted with EtOAc. 
The separated organic layer was dried (Na 2 S0 4 ), filtered and the solvent was 
evaporated. The residue was purified first by short column chromatography over silica 
gel (eluent: CH 2 CI 2 /2-propanone 96/4 and 90/10 and CH 2 CI 2 /CH 3 OH 96/4), then by 
HPLC (eluent: CH 2 Cl 2 /(CH 3 OH/NH 3 ) 96/4). The pure fractions were collected and the 

15 solvent was evaporated. Yielding: 0.52 g of (±)-/V-[4-(l-cyano-2-hydroxy-l-phenyl- 
emyl)phenylH»5^hydro-3-(3-pyridinyl)-5-isoxazolecarboxamide (8%) 
(compound 506). 
Example B.36 

A mixture of (±)-N-[4-(cyanophenylmethyl)phenyl]-4,5-dihydro-3-(3-pyridinyl>5- 
20 isoxazolecarboxamide (0.00628 mol), hydroxylamine (0.01 256 mol) and triethylamine 
(0.01256 mol) in ethanol (10 ml) and THF (10 ml) was stirred and refluxed for 22 
hours. The solvent was evaporated. Water was added. The precipitate was filtered off 
and dissolved in CH 2 C1 2 /CH 3 0H. The organic solution was dried (MgS0 4 ), filtered 
and the solvent was evaporated. The residue was purified by HPLC over silica gel 
25 (eluent: CH 2 Cl 2 /CH 3 OH 94/6; CH 2 C1 2 /(CH 3 0H/NH 3 ) 95/5). The desired fractions 
were collected and the solvent was evaporated. The residue was crystallized from 
CH 2 CI 2 /Et 2 0, filtered off, washed with methanol and dried. Yield: 0.26 g of 
( ± )_#_[4-[2-armno-2-(hydro 

pyridinyI)-5-isoxazolecarboxamide (10%) (compound 507). Mixture of diastereomers: 



Example B.37 

In the following reaction under N 2 atmosphere, a mixture of compound (412)_(0.00562 
mol), CHiCh (40 ml), triethylamine (0.01 12 mol) and iV,^-dimethyW-pyridinamme 
(catalytic quantity) was stirred on an ice-bath. Isopropyl chlorocarbonate (0.00675 mol; 
35 1 M/tolucne) was added dropwise and the reaction mixture was stirred for 30 min at 
0°C, then for 30 min at room temperature. The reaction mixture was stirred and 



30 95/5 
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refluxed overnight. More isopropyl chlorocarbonate (4.5 ml) was added and the 
reaction mixture was stirred and refluxed for 24 hours. THF, p.a. (15 ml; p.a., dried 
over molecular sieves) was added and the reaction mixture was stirred and refluxed for 
24 hours. G (25 ml; p.a., dried over molecular sieves) was added and the reacuon 
5 mixture was stirred overnight at 80°C. More isopropyl chlorocarbonate (5 ml) was 
added and the resulting reaction mixture was stirred for 24 hours at 80°C. Again, 
isopropyl chlorocarbonate (5 ml) was added and the mixture was stirred for 75 min at 
* 5 90°C. The solvent was evaporated. Toluene was added and azeotroped on the rotary 

evaporator. The residue was stirred in CH 2 CI 2 , filtered off, and the precipitate (mainly 
10 starting material compound (412)) was washed with CH 2 C1 2 . The filtrate was 

evaporated. The residue was co-evaporated with toluene. The residue was purified by 
20 hpjx over S j]j ca gel (eluent: CH 2 Cl 2 /2-propanol 96/4). The desired fractions were 

collected and the solvent was evaporated. The residue was stirred in DIPE, filtered off, 
washed and dried (vacuum, 50°C). Yield: 0.1 15 g of [5S(A)]-[4-[[[4,5-dihydro-3-(3- 
15 pyrichnyl)-5-isoxazolyl]carbonyl3amino]phenyl]phenylmethyl 1-methylethyl carbonic 
25 ac id (ester) (compound 508). 

Example B. 38 

HC1 (8.5 ml) was added to a solution of (±>4.5-dihydro-iV-[4-[l-phenyl-2-(triphenyt- 
memoxy)emyl]phenyl]-3K3-pyridinyl)-5-isoxazolecarboxamide (0.00857 mol) in 

30 20 1 ,4-dioxane (250 ml). The reacuon mixture was stirred for one hour at room tempera- 

ture. Water was added. This mixture was extracted with CH 2 C1 2 and 1-butanol. The 
combined organic layers were dried (Na 2 S0 4 ), filtered and the solvent evaporated. The 
residue was purified by short open column chromatography over silica gel (eluent: 

35 CH2CI2/CH3OH 98/2, 96/4, and 92/8). The desired fractions were collected and the 

25 solvent was evaporated. The residue was purified by HPLC over silica gel (eluent: 

CH^l^CHsOH/NHs) 97/3). The desired fractions were collected and the solvent was 
evaporated. The residue was crystallized from CH 2 Cl 2 /Et 2 0/hexane, filtered off, 

40 washed with CH 3 CN and dried. Yield: 1.26 g of (±)-4 T 5-dihydro-N-[4-(2-hydroxy-l- 

phenylethyl)phenyl]-3-(3-pyridinyl)-5-isoxazolecarboxamide (38%) (compound 509). 

30 Example B.39 

a) Compound (51) (0.1032 mol) was separated into its optical enantiomers by high- 
45 performance liquid chromatography (AD, 1 1 cm; eluent gradient: C 2 H 5 OH/CH 3 CN 

90/10; flow: 500 ral/min; wavelength: 220 nm). Two fraction groups were collected 
and their solvent was evaporated, to give residues 1(1) = (Bl>4»5-dihydro-/V-[4-(l- 
35 hydroxy- 1 -phenylemyl)phenyl]-3-(3-pyrimnyl>5-isoxazolecarboxamide) and (D) = 
50 (A2H,5-dihydro-N-[4-(l-hyoYoxy-l-phenylethyl)phenyl]-3-(3-pyridinyl)-5- 
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isoxazolecarboxamide)]. Residue (I) was stirred in methanol The precipitate was 
filtered off, washed with methanol and dried (vacuum, 50 D C, 24 hours). Yielding: 7.3 g 
of (B 1 )-4,5-dih ydro-/V-[4-( 1-hydroxy- 1 -phenylethyl)phenyl]-3-(3-pyridinyl>5- 

10 isoxazolecarboxamide (compound 510). Residue (II) was stirred in methanol. The 

5 precipitate was filtered off, washed with methanol and dried (vacuum, 50 °C, 24 hours). 
Yielding: 5.91 g of (A2)-4,5-dihydro-/v44-( 1-hydroxy- 1 -phenylethyl)phenyl]-3-(3- 
pyridinyl)-5-isoxazolecarbox amide (compound 41 1). 

15 5) Compound (5 1 ) (0.0052 mol) was separated into 4 optical enantiomers by high- 

performance liquid chromatography (5 cm DAC, AD, 250 g; eluent gradient: 
10 C2H5OH/CH3CN from 90/10 to 70/30). Four fraction groups were collected and their 
solvent was evaporated, to give 4 residues, which were stirred in diethyl ether, the 

20 resulting precipitates were filtered, washed with diethyl ether and dried (vacuum, 50°C, 

16 hours). Residue (I) yielded: 0.29 g of (AlM,5-dihydro-JV-[4-(l -hydroxy- 1-phenyl- 
ethyl)phenyl]-3-(3-pyridinyl)-5-isoxazolecarboxamide. Residue (II) yielded: 0.23 g of 
15 compound (510)_(+). Residue (III) yielded: 0.32 g of (B2)-4,5-dihydro-/V-[4-(l- 

25 hydroxy-l-phenylemyl)phenyl]-3-(3-p^ (-)♦ Residue 

(TV) yielded: 0.30 g of (A2>4.5-dihydro-N-[4-( 1-hydroxy- l-phenylethyl)phenyl]-3-(3- 
pyridinyl)-5-isoxa2olecarboxamide (+) (compound 511). 

Example B.40 

30 20 a.) Reaction under N 2 atmosphere. A mixture of 1,3-dioxolane, 2-[4-(bromomethyl)- 

phenyl]-2-phenyl (0,0051 mol), Zn/Cu couple (0.0076 mol) in M^-dimethylacetamide 
(1.1 ml) and benzene (13 ml) was stirred for 2 hours at 60°C. The heating bath was 
removed and the mixture was treated with a solution of Pd(PPh 3 )4 (0.000066 mol) in 

35 benzene (1 ml). The mixture was stirred for 5 min. 2-propenoyl chloride (0.0033 mol) 

25 was added and the resulting reaction mixture was stirred for 90 min at room 

temperature. The crude reaction mixture was diluted with EtOAc, filtered over dicalite 
and the filtrate was washed with an aqueous NH4CI solution, then extracted. The 

40 separated organic layer was dried (Na 2 S0 4 ), filtered and the solvent was evaporated 

(without heating). Yielding: 0.74 g of l-[4-(2-phenyl-l,3-dioxolan-2-yl)phenyl]-3- 
30 buten-2-one (76%, used in next reaction step, without further purification) 
(compound 512). 

45 b.) A^-Chlorosuccinimide (0.0038 mol) was added portionwise to a mixture of 

nicotinaldoxime (0.0025 mol) and pyridine (0.02 ml) in CHC1 3 (20 ml). This mixture 
was stirred for 3 hours at 40 °C, then cooled. A solution of R153208 (0.0025 mol) in 
35 CHCI3 (6 mi) was added. Triethylamine (0.0038 mol) was added dropwise and the 

50 resulting reaction mixture was stirred overnight at room temperature. The crude 

reaction mixture was washed with water and extracted. The separated organic layer was 
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dried (Na2S0 4 ), filtered and the solvent was evaporated. The residue was purified by 
open column chromatography over silica gel (eluent: CH 2 C1 2 /CH 3 0H 100/0, 99/1, 98/2 
and 96/4). The pure fractions were collected and the solvent was evaporated. Yielding: 
10 0.87g(±)-l-[4,5-dihydro-3-(3-pyria^nyl>5-isoxazolyl]-2-t4-(2-phenyl-l,3-dioxolan-2- 
5 yl)phenyl]ethanone (83%, used in next reaction step, without further purification) 
(compound 513). 

c.) A mixture of (±)-l-[4,5-dihydro-3-(^pyridinyl)-5-isoxazoJyl]-2-[4-(2-phenyl-l,3- 
15 dioxolan-2-yl)phenyl]ethanone (0.00227 mol) in 10% HC1 (5.4 ml) and THF (5.4 ml) 

was stirred for 3 hours at room temperature, then cooled and treated with water and 
10 Na 2 C03 until neutral pH. This mixture was extracted with EtOAc. the separated 

organic layer was dried (Na 2 S0 4 ), filtered and the solvent was evaporated. The residue 
20 was purified first by open column chromatography over silica gel (eluent: CH2CI2/ 

CH3OH 9674), then by HPLC (eluent: CH 2 CI 2 /CH 3 OH 98/2). The purest fractions were 

collected and the solvent was evaporated. The residue was dissolved in diethyl ether/ 
15 2-propanol and converted into the hydrochloric acid salt (1:1). The precipitate was 
25 filtered off and dried. Yielding: 0.14 g (±)-2-(4-benzoylphenyl)-l-[4,5-dihydro-3-(3- 

pyridinyl>5-isoxazolyl]ethanone monohydrochloride (15%) (compound 514). 

Example B.41 

A suspension of intermediate (3) (0.014mol) in THF (100ml) was stirred at 0°C (ice 
30 20 bath). l-(3-phenylpropyl)-piperazine (0.046mol) was added in one portion and the 

reaction mixture was allowed to reach room t°. Stirring at room t° was continued for 
2h. Water was added to the reaction mixture and ammonia was added. This mixture 
was extracted with CH 2 C1 2 . The organic layer was separated , dried (MgS0 4 ) , filtered 
35 an d the solvent was evaporated. The residue (9.3g) was purified over silica gel on a 

25 glass filter (eluent: CH 2 CI 2 /CHjOH 95/5). The pure fractions were collected and 

evaporated. The residue (4.4g) was crystallized from ethyl acetate (25ml). The crystals 
were filtered off , washed with DIPE , then dried (vacuum;50°C). Yielding : 2.15g 
40 (±)-l-[[4,5-^hydro-3^3-pyridinyl)-5-isoxazolyl]carbonyl]^-(3-phenylpropyl)- 

piperazine (40%) (compound 515). 
30 Example B. 42 

A mixture of 3,3a,4,5-tetrahydroisoxazolo[4,3-c]quinolin-3-carboxylic acid (0.0064 
45 mol), 4-(4-fluorobcnzoyl)-piperidine (0.0053 mol) and 1 -hydroxy- ltf-benzotriazole 

(0.0064 mol) in THF (20 ml) was stirred at room temperature. A solution of AUV'-di- 
cyclohexylcarbodiimide (0.0064 mol) in CH 2 C1 2 (77 ml) was added dropwise and the 
35 resulting reaction mixture was stirred overnight at room temperature. The crude 
50 reaction mixture was filtered over dicalite, and the filtrate was washed with brine, then 
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extracted with CH 2 C1 2 . The separated organic layer was dried (Na 2 S0 4 ), filtered and the 
solvent was evaporated. The residue was washed with D1PE, then purified by two short 
open column chromatographies ((1) over silica gel, eluents: CH 2 C1 2 and CH 2 Ch/ 
10 2-propanone 96/4; (2) over Kromasil C18, eluent: methanol). The pure fractions were 

5 collected and the solvent was evaporated. Yielding: 0. 17 g of (cis)-4-(4-fluoro- 

benzoyI)-l-[(3,3aA5-tetrahydroisoxazoto ( 6% ) 
(compound 516). 

15 

Example B.43 

Diisopropylethylamine (0.5 ml) was added to WAT-cfcmethyl-2-(4-piperidinyloxyM- 
10 pyrimidinamine (0.100 g) in CH 2 C1 2 (2 ml). ^^Dimethyl-4-pyridinamine (catalytic 
quantity) was added and the mixture was stirred at room temperature. A solution of 
diisopropylethylamine (0.00061 mol) in CH2C1 2 (5 ml) and DMA (2 ml) was added 
drop wise and the resulting reaction mixture was stirred overnight at room temperature. 
Pyridine (0.5 ml) was added and the reaction mixture was stirred overnight at 60°C. 
15 The desired compound was isolated and purified by reversed-phase high-performance 
25 liquid chromatography over Kromasil C18 (22 g, 100 A, 5 urn) (column: one inch ID.; 

eluent: ((0.5% NHjOAc in H 2 0yCH 3 CN 90/10yCH 3 OH/CH 3 CN (0 min) 75/25/0, 
(10.50 min) 0/50/50, (16.50 min) 0/0/100, (18.01-20 min) 75/25/0). The desired 
fractions were collected and the solvent was evaporated. Yielding: 0.080 g of 
30 20 44[4-(diroethylamino>2-pyriirudinyl]ox 

5-yl]carbonyl]piperidine (compound 517). This fraction (0.080 g) was dissolved in 
DMSO (10.1 ml) and used for pharmacological tests. 



20 



35 



40 



Example B.44 

a.) Diisopropylethylamine (0.0104 mol) was added dropwise to a mixture of 
25 intermediate (3) (0.0062 mol), intermediate (21) (0.0052 mol) and N.iV-dimethyl-4- 
pyridinamine (catalytic quantity) in CH 2 CI 2 (50 ml), stirred at 0°C. The reaction 
mixture was stirred for 20 hours at room temperature. The solvent was evaporated 
under reduced pressure. The residue was taken up into 1-butanol. The organic solution 
was washed with water, dried (Na 2 S0 4 ), filtered and the solvent was evaporated. The 
30 residue was crystallized from CH 2 C1 2 and the impure solid was purified by high- 
performance liquid chromatography over silica gel (eluent: CH 2 Cl 2 /CH 3 OH 95/5). The 
45 desired fractions were collected and the solvent was evaporated. Yielding: 0.38 g of 

(±>Ar-[4-(2-anuno-I-hydroxy-2-oxc)-l-phenylcmyl)phenyl]-4,5-dihydro-3-(3- 
pyridinyl)-5-isoxazolecarboxamide (15%) (compound 330). 
35 b.) PC1 5 (0.0028 mol) was added to a solution of compound (330) (0.0024 mol) in THF 
50 (20 ml). The reaction mixture was stirred for one hour at room temperature. The 
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precipitate was filtered off and dried. Yielding: 0.8 g of (±)-A44-(2-amino-l-chloro-2- 
oxo- 1 -phenylethyl)phenyl]-4,5-dihydro-3-(3-pyridinyl)-5-isoxa2oIecarboxarnide 
monohydrochloride (71%; 90% pure by NMR, used in next reaction step, without 

10 further purification) (compound 5 1 8). 

5 c) A solution of compound (518) (0.0025 mol) in N-methylmorpholine (20 ml) was 
stirred for 1 8 hours at room temperature. The solvent was evaporated. The residue was 
purified by high-performance liquid chromatography over silica gel (eluent: 

15 CH2CI2/CH3OH 95/5). The desired fractions were collected and the solvent was 

evaporated. The residue was taken up into CH 2 Cl 2 , washed with an aqueous NaHC0 3 
10 solution and with water. The organic layer was separated, dried (Na2S0 4 ), filtered and 
the solvent was evaporated. The residue was crystallized from CH 2 CI 2 /Et 2 0, filtered off 

20 and dried. Yielding: 0.27 g of (±)-a-[4-[[[4,5-dihydro-3-(3-pyridinyl)-5-isoxazolyl]- 

carix>nyl]amino]phenyl)-a-phenyl-4-morpholincacetamide monohydrate (22%) 
(compound 519). 

15 Example B. 45 

25 A mixture of 4-aminochalcone (0.005 mol) and triethylamine (0.01 mol) in CH 2 C1 2 

(25 ml) was stirred at 5-10°C Intermediate (3) (0.005 mol) was added portionwise 
over 30 min. The mixture was stirred for 2 hours at 5-10°C, then for 2 hours at room 
temperature. Intermediate 3 (0.0025 mol) and triethylamine (0.005 mol) were added. 

30 20 The reaction mixture was stirred over the weekend at room temperature. The 

precipitate was filtered off and recrystallized from CH3CN (50 ml). The precipitate was 

filtered off, washed with DIPE and dried. Yield: 0.7 g of 
n — o h 

35 f ^ f " T >B 1 1 * (compound 520). 



Example B.46 

40 Intermediate (3) (0.01 mol) was added to 4 , -amino-2-azachalcone (0.008 mol) and 

25 diisopropylethylamine (0.02 mol) in CH 2 C1 2 (150 ml), stirred at 0°C. The reaction 

mixture was stirred while warming up to room temperature for 3 hours. The precipitate 
was filtered off, washed with water and DIPE, then dried under vacuum. Yield: 2.40 g 



45 



50 




(75.3%) (compound 521). 
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Example B.47 

Intermediate (3) (0.0274 mol) was added portionwise to a mixture of l-(r>amino- 
pheny]>l//-benzotriazole (0.0228 mol) and diisopropylethylamine (0.0548 mol) in 
CH 2 Ch (200 ml), stirred at 0 °C. The reaction mixture was stirred for 3 hours at 0°C. 
Methanol and water were added. The organic layer was separated, dried (MgS0 4 ), 
filtered and the solvent was evaporated under reduced pressure. The residue was 
purified by column chromatography over Kromasil spherical silica gel (200 g, 100 A, 
5 prn; eluent: CH 2 C1 2 /(CH 2 CI 2 /CH 3 0H 90/10)/CH 3 OH (0 min) 100/0/0, (34 min) 
50/50/0, (40 min) 50/0/50, (43 min) 0/0/100, (46.6-60 min) 100/0/0). The desired 
fractions were collected and the solvent was evaporated under reduced pressure (50°C, 



n — o h 



16 hours). Yielding: 1.57 g of 




(compound 522). 
Example B.48 

A mixture of isoxazole,5-(4-aminophenyl)-3-phenyl (0.01 mol) and triethylamine (0.22 
mol) in CH 2 C1 2 (50 ml) was stirred at 5 °C. Intermediate (3) (0.01 1 mol) was added 
portionwise over one hour. The reaction mixture was stirred for one hour at 5 °C, then 
overnight at room temperature. The precipitate was filtered off, washed with 
2-propanol, with water, again with 2-propanol and DIPE, then dried. Yield: 3.1 g 

N O 

^^J^| (68.8%) (compound 523). 
o — N 

Tables II to XIV list compounds of the present invention as prepared according to one of the 
above examples. 
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35 


21 


B12 


H 


H 


H 


H 


H 


H 


\J 






22 


B3a 


6C1 


H 


H 


H 


H 


H 


phenyl 


123.6°C ! 




23 


Bla 


20CH 3 


H 


H 


H 


H 


H 


phenyl 


I24.5°C 


40 


24 


Bla 


6OCH2 


H 


H 


H 


H 


H 


phenyl 


172.9°C 




25 


B29 


2CH 3 


H 


H 


H 


H 


H 


phenyl 






26 


B29 


4CI 


H 


H 


H 


H 


H 


phenyl 






27 


B29 


2CI 


H 


H 


H 


H 


H 


phenyl 




45 


28 


B29 


4CH 3 


H 


H 


H 


H 


H 


phenyl 






29 


B30c 


H 


H 


H 


CH 3 


H 


H 


phenyl 






30 


Bla 


H 


CH 3 


H 


H 


H 


H 


phenyl 


148.7°C 




31 


B29 


5CH 3 


H 


H 


H 


H 


H 


phenyl 


156.7°C 


50 


32 


B38 


20H 


H 


H 


H 


H 


H 


phenyl 


181.6°C 




^80 


|R3b 


H 


H 


H 


H 


H 


H 


phenylethyl 





55 
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-68- 

5 





Co. 


Ex. 


R 1 


R 2 


R 3 


R 4 


R 21 


R M 


L 


Physical Data 




No. 


No. 




































CM 




10 


381 


B3b 


H 


H 


H 


H 


H 


H 


1—1 


■ 




382 


Bll 


H 


H 


H 


H 


2-CH3 


H 


phenyl 


158.8°C 




383 


Bll 


H 


H 


ri 


TJ 

H 




n 


phenyl 


144.8°C 


15 


384 


B3a 


H 


H 


H 


H 


H 


H 


4-trifluoro- 


13U./ U 


















methoxyphenyl 






IOC 


BJa 


IT 
ti 


n 


u 
n 


u 
n 




H 


2,6-difluoro- 


119.7°C 


















phenyl 






386 


B3a 


H 


H 


H 


H 


H 


H 


1 -mcthyl-4- 


194.6°C 


20 
















pyrazolyl 






387 


B3a 


H 


H 


H 


H 


H 


H 


3-pyridinyl 


94.4°C 




388 


B3a 


H 


H 


H 


H 


H 


H 


4-pyridinyl 


yo.z l. 




389 


B3a 


H 


H 


H 


H 


H 


H 


13-benzo 


278,3°C 


25 


















dioxolo-yl 




390 


B3a 


H 


H 


H 


H 


H 


H 


2-methoxy 
phenyl 


25L2°C 




391 


B3a 


H 


H 


H 


H 


H 


H 


13-dimetho- 


228.9 C 


















xyphenyl 




30 


392 


B3a 


H 


H 


H 


H 


H 


H 


2-quinolioyl 


209.8°C 


393 


B3a 


H 


H 


H 


H 


H 


H 


3-quinolinyl 


163.6°C 




394 


B3a 


H 


H 


H 


H 


H 


H 


2-pyridinyl 


181.°C;a^ =+5.86 
(c= 11.10 mg/5ral in 
uiyir) 


35 


395 


B3a 


H 


H 


H 


H 


H 


H 


2 f 5-dimetho- 
xyphenyl 


170.8°C 




396 


B3a 


H 


H 


H 


H 


H 


H 


3,4,5-trimetho- 
xyphenyl 


159.6°C 




397 


B3a 


H 


H 


H 


H 


H 


H 


2,6-dimetho- 


136.4°C 


40 


















xyphenyl 






398 


B3a 


H 


H 


H 


H 


H 


H 


2,4-difluorophenyl 






489 


B33a 


H 


H 


H 


H 


H 


H 


2-pyridinyl 


(B);mp. 118°C;aS>= 
+319.70(c = 25.43 


45 




















mg/5ml in DMF) 


490 


Bll 


H 


H 


H 


H 


H 


H 


2-thienyl 






423 


Bl3a 


H 


H 


H 


H 


H 


H 


3,4-dimethoxy- 
phenyl 


241.5°C 



50 
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Table Dl 


N — O 


53 2 r 27 

n T 




|l 

N 


^ 0 




Co. 
No. 


Ex. 
No. 


R 27 


L 


Physical Data 


33 


Bla 




phenyl 




34 


Bla 


H 


-Of- 

0 




36 


Bla 


H 


phenyl 




37 


Bla 


5C1 






35 


B3b 


5-CF 3 


2,4-dichlorophenyl 





Table IV 

t*—0 




Co. 


Ex. 


R' 


R 3 


R 6 


R 27 


R 28 


L 


Physical Data 


No. 


No. 
















38 


Bla 


H 


CH 3 


OH 


5-CH 3 


OH 


phenyl 




39 


Bla 


H 


CN 


CH 3 


5-F 


H 


4F-phenyl 




40 


Bla 


H 


CN 


H 


3-CH3 


5CI1 3 


4Cl-phenyl 




41 


Bla 


H 


CN 


4Cl-phenyl 


5-CI 


H 


4Cl-phenyl 




42 


Bla 


H 


CN 


CH 3 


2-CH 3 


5CI 


4Cl-phenyl 




43 


Bla 


H 


H 


CH 3 


H 


H 


2,4Cl-phenyl 




44 


B3 


H 


H 


H 


H 


H 


phenyl 




45 


B3 


H 


CN 


CH 3 


H 


H 


phenyl 




46 


Bla 


H 


H 


H 


5-phenyl- 
methoxyoxy 


H 


2,4CI-phenyl 




47 


Bla 


H 


H 


H 


50CH 3 


H 


4Cl-phenyl 




48 


Bla 


H 


CH 3 


(C0)0CH 2 CH 3 


H 


H 


phenyl 




49 


Bla 


H 


CN 


CH 3 


5C1 


H 


4Cl-phenyl 




50 


B13a 


H 


H 


OH 


H 


H 


phenyl 




51 


B20a 


H 


1 OH 


CH 3 


H 


H 


phenyl 
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-70- 



10 



15 



20 



25 



30 



35 



40 



45 



50 



C-O. 

No. 


fcx. 
No. 


K 


R 3 
rv 


R* 


R 27 


R 28 


L 


Physical Data 


52 


B13b 


H 


H 


OCH3 


H 


H 


phenyl 


.HC1(1:1) 


53 


B16b 


H 


H 


NH] 


H 


H 


phenyl 


- 




















54 


B15 


H 


OH 


phenyl 


H 


H 


phenyl 




55 


B4a 


H 




IT 

rl 


n 


H 


phenyl 




56 


B19a 


H 


H 


COOCH3 


H 


H 


phenyl 




57 


B28d 


H 


H 


OH 


H 


H 


phenyl 


(S) 


58 


B13b 


H 


H 


OCH3 


H 


H 


phenyl 


- 


59 


B13a 


2CH 3 


H 


OH 


H 


H 


phenyl 


113.6°C 


60 


B13a 


20CH 3 


H 


OH 


H 


H 


phenyl 


115.9°C 


61 


B13a 


4C1 


H 


OH 


H 


H 


phenyl 


146.6°C 


62 


B20a 


H 


CH 3 


OH 


H 


H 


phenyl 


(Al) 


Oj 


UjUu 


u 
n 






H 


H 


phenyl 


. 2HCI.2H 3 0 


64 


B3 


H 


OH 


CH2N(CH 3 )2 


H 


H 


phenyl 




65 


B3 


H 


OH 




H 


H 


phenyl 




66 


B14 


H 


OH 


CH(CH 3 )2 


H 


H 


phenyl 




67 


Bla 


H 


OH 


2-pyridinyl 


H 


H 


phenyl 


- 










methyl 










68 


B15 


H 


OH 


2-pyridinyl 


H 


H 


phenyl 


(B) 


69 


B21 


H 


OH 


— C=CH 


H 


H 


phenyl 


(B(R)]+[B(S)] 


70 


Bla 


H 


OH 


2-thiazolyl 


H 


H 


phenyl 


- 


71 


Bla 


H 


OH 


l-methyl-2- 


H 


H 


phenyl 












imidazolyl 










72 


B3 


H 


OH 




H 


H 


phenyl 






















73 


Bla 


H 


OH 




H 


H 


phenyl 




74 


Bla 


H 


OH 




H 


H 


phenyl 




75 


B23c 


H 


CN 


oconhi 


H 


H 


phenyl 


187.6°C 


76 


B24b 


H 


CN 


ochj 


H 


H 


phenyl 


137.6°C 


77 


B3 


H 


OH 


2-pyridinyl 


H 


H 


phenyl 




78 


B16b 


H 


H 


<P 


H 


H 


phenyl 




79 


B17b 


H 


OH 


CHzNH^ 


H 


H 


phenyl 
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Ex. 


R 1 


R 3 


R 6 


R 27 


R 28 


L 


Physical Data 




No. 


No. 


















80 


B3 


H 


CN 


/ — \ 


H 


H 


phenyl 


84 C 


10 






















81 


B3 


H 


CN 


(CH^CHj 


H 


H 


phenyl 


70.9°C 




82 


B3 


H 


CN 


2-pyridinyl- 
methyl 


H 


H 


phenyl 


92.9°C 




oi 
oJ 




TJ 

xl 






H 




phenyl 


137.5°C 


15 


Q/1 

o4 




u 
xi 




M_KT + — M 


H 


H 


phenyl 


70.4°C 




OJ 


Dj 


n 


OH 


If / — \ 


H 


H 


phenyl 


219.8°C 




















86 


B3 


H 


CN 


(CH 2 >2N(CH3)2 


H 


H 


phenyl 


103.7°C 


20 


87 


B26 


H 


CN 


OCH 2 OCH 3 


H 


H 


phenyl 


HO 




399 


B3a 


H 


CN 


(CHzhOCHj 


H 


H 


phenyl 


61.8°C 




400 


B3a 


H 


OH 


COOH 


H 


H 


phenyl 






401 


B3a 


H 


NH 2 


COOCH3 


H 


H 


phenyl 


66.4°C 


25 


402 


Bla 


H 


CN 


CH2COCH3 


H 


H 


phenyl 


100.5°C 




403 


B39b 


H 


OH 


CH 3 


H 


H 


phenyl 


a£ =-270.99 

(c = 5.48 
mg/5mlDMF) 




404 


B13b 


H 


CN 


OC 2 H 3 


H 


H 


phenyl 


81.0°C 


Jw 


405 


B13b 


H 


H 


cyclopentyloxy 


H 


H 


phenyl 






406 


B19b 


H 


H 


COOH 


H 


H 


phenyl 






407 


B30a 


H 


H 


OH 


H 


H 


4-pyridinyl 


212°C 




408 


B30a 


H 


H 


UH 


TJ 

n 


H 




189.0°C 


35 
















phenyl 






inn 
4uy 


B jua 


H 


1J 
XI 


Un 


H 
n 


H 


9-m^thoxv- 
phenyl 


267.4°C 


40 


410 


B33 


H 


H 




H 


H 


phenyl 


(5S) 




411 


B39b 


H 


CH 3 


OH 


H 


H 


phenyl 


(A2);a£ = 
+258.77 (c = 
5.70 mg/5ml in 
DMF) 


45 


412 


B28c 


H 


H 


OH 


H 


H 


phenyl 


[5S(A)];a£= 
+318.89 (c = 
25.15 mg/5ml 
in DMF) 




413 


B28a 


H 


CN 


-CH 2 -0- 


H 


H 


phenyl 


76.5°C 


50 










C(=0)CH3 
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Co. 
No. 


Ex. 
No. 


R 1 


R 5 


R 6 


R 27 


R 28 


L 


Physical Data 




414 


B28a 


H 


H 


-0-C(=0)CH, 


H 


H 


phenyl 


139.8°C 


10 


415 


B25a 


H 


CN 


-0-L(=0)pnenyi 


u 
n 


LI 

n 




103°C 




416 


D 1 Ik 

alio 


li 


it 
it 




H 


H 


phenyl 






417 


B13b 


H 


u 
n 




u 
n 


H 


phenyl 


HC1(1:1) 




418 


B13b 


H 


H 


-0-CH(CH 3 )2 


H 


H 


phenyl 


HQ (1:1) 


15 


419 


B28b 


H 


H 


=NOH 


H 


H 


phenyl 


[B(E)];21G a C; 

<x£ =+259.77 
(c = 5.12 
mgftml in 
methanol) 


20 


420 


B28b 


H 


H 


=NOH 


H 


H 


phenyl 


[A(E)1; 217°C; 
ct£ =-261.54 

(c = 5.20 
mg/5m] in 
methanol) 


25 


421 


B3a 


H 


H 


IH-tctrazol-S-yl 


H 


H 


phenyl 


165°C 




524 


B34a 


H 


CN 


-O-COOCHj 


H 


H 


phenyl 






525 


B28b 


H 


H 


OH 


H 


H 


2-pyridinyl 


(B2), 196°C; 
a£ =-203.96 


30 


















(c = 24.98 
mg/5ml in 
methanol) 



Table V 




45 



50 



Co. 
No. 


Ex. 
No. 


R 6 


R n 


R ,s 


Physical Data 


88 


B3 


H 


H 


(CO)CH 




89 


B16b 


H 


H 


CH 2 CH 3 




90 


B16b 


H 


H 


cyclopropyl 










H 






91 


B16b 


H 


—0 




92 


B16b 


H 


H 


phenyl 




93 


Bi6b 


H 


H 


<o 
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Co. 
No. 


Ex. 
No. 


R 6 


R" 


R .8 


Physical Data 


10 
15 
20 
25 


94 I 

95 
96 

97 
98 

99 
100 
101 
102 
103 
104 
105 


316b 

Bl6b 
B16b 

B16b 
B16b 

B16b 
Bl6b 
B16b 
B16b 
B16b 
B16b 
B16b 


H 

H 
H 

H 

H 

H 

H 
H 
H 
H 
H 
H 


H 

H 
H 

H 
H 

H 
H 
H 
H 
H 
H 
H 


TO 
JCrO 

V-CH, 

-co 

4-pyridinylmethyl 

2-pyridinyl 
CH(CH 3 ) 2 
1 -raethyl-5-benzimida2olyl 
1-methyM-piperidinyl 
( l-mcthyl-4-pipcridinyl)methyl 
1 -phenylmethyl-4-piperidinyl 


- 


30 
35 
40 
45 


106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 

118 
119 


Bl6b 
BI6b 
B16b 
Bl6b 
B16b 
B ion 
B16b 
B16b 
B16b 
B16b 
B16b 
B16b 

B16t 
B16t 


H 
H 
H 
H 
H 

TT 

rl 
H 
H 
H 
H 
H 
H 

i H 
> H 


(CH 2 ) 2 OCH 3 
CH 3 
CH 3 
CH3 
H 

M 
rl 

H 
H 
H 
H 
H 
H 

H 
H 


phenyl 
phenyl 
l-methyl-4-piperidinyl 
phenyl 
cyclopropyl methyl 
1 -pyrrolidinylethyl 
(CH 2 )20CH 2 CH3 
phenyl 
phenylmethyl 
phenylethyl 
phenylpropyl 

5-methyl-2-thiazolyl 

-Q-r 

— 0 




50 


12C 


B16t 


> H 


CH 2 (CO)NH 2 


phenylmethyl 


! 
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Co. 
No. 


Ex. 
No. 


R« 


R 17 


R ,8 


Physical Data 




121 


B16b 


H 


CH 3 


(CH 2 )20CH3 




10 


122 


B16b 


H 


CH 3 


( 1 t 3-dioxoIan-2-yl)ethyl 






123 


B16b 


H 


CHi 


-CH 2 C=CH 






124 


B16b 


H 


CH2CH3 


phenylmethyl 






125 


B17a 


H 


(CO)OC(CH 3 ) 3 


(CO)OC(CH 3 ) 3 




15 


126 


B17b 


H 


H 


H 






127 


B18a 


H 


H 


-(CO)CH 2 Cl 






i 

128 


B18a 


H 


H 


(CO)C(CH 3 ) 3 






129 


B18a 


H 


H 


phenylcarbonyl 




20 


130 


B18a 


H 


H 


4-<tri nuoromethyDphenylcarbonyl 






131 


B18a 


H 


H 


(CO)OC 2 H 5 






132 


B18a 


H 


H 


(CO)CH2(CO)OC 2 Hj | 






133 


B18a 


H 


H 


1-naphthalenylsulfonyl 


- 


25 


134 


B18a 


H 


H 


phenylmethylsulfonyl 






135 


B18a 


H 


H 


(CO)C(CH 3 ) 2 NH(CO)OC(ai3) 3 






136 


B18a 


H 


H 








137 


B18a 


H 


H 


(CO)C(CH 3 )2NH 2 




30 


138 


B18a 


H 


¥4 
n 






139 


B18b 


H 


H 


(CO)CH2NIICH 2 CH 3 






140 


B18b 


H 


H 


\ J \, „ , 






141 


B18b 


H 


H 


0 w \Jf 




35 


142 


B18b 


H 


H 


4-morpholinylmEthylcarbonyl 






143 


BISb 


H 


H 


P 




40 


144 


B18b 


H 


H 


r 

TO 






145 


Bl8b 


H 


H 




.cr 


45 


146 


B18b 


H 


H 








147 


B18b 


H 


H 


0 CH, N ' 




50 


148 


Bl8t 


> H 


H 
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R 6 


R' 7 


R I8 


Physical Data 


149 


B18b 


H 


H 


S V 5 


- 


150 


B16b 


H 


H 






151 


B16b 


H 


CH 3 


\_J 




152 


B16b 


H 


phenyl 


phenylmethyl 


- 


153 


B18a 


H 


H 


o VJ" 


- 


154 


B18a 


H 


H 


4-fl uorophenylsulfony l 

O J \ I 


* 


155 


B18a 


H 


H 


O ' — 9 H 3 


- 


156 


B18a 


H 


H 


(CO)(CH 2 )2CH3 




157 


B18a 


H 


H 


2-naphtaienylsulfonyI 


- 


158 


B18a 


H 


H 


2,6-difluorophenylcarbonyl 




159 


B16b 


H 


H 


1 W-imidazol-2-ylmethyl 


- 


160 


B16b 


H 


H 


( 1 ,3-benzodioxoIeo-y i;ineuiy I 




161 


B16b 


H 


H 


4-chloro- 1 -naphthalenyl 


- 


162 


B16b 


H 


H 


5-methyl-3-isoxazolyI 


- 


163 


B16b 


H 


CH 3 


CH 2 (CO)NH 2 




164 


B16b 


H 


H 


2-pyrimidinyl 




165 


B18b 


H 


H 


3-oxopropen-3-yl 




166 


B18b 


H 


H 


phenylmethylcarbonyl 




167 


B18b 


H 


H 


phenoxycarbonyl 




168 


B18b 


H 


H 






169 


B18b 


H 


H 






170 


B18b 


H 


H 






171 


B16b 


H 


H 


2,5-dicthoxyphenyl 




172 


B16b 


H 


H 


5-ethoxy-2-methylphenyl 




173 


B16b 


H 


H 


4-(l-piperidinyl)phenyl 




174 


B16b 


H 


H 


2-<roethylcarbonylamino)phenyl 




175 


Bl6b 


H 


H 


2,3-dimethylphenyl 




176 


B16b 


H 


H 


3,4-difluorophenyl 
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NO. 


Ex. 

NO. 


R 6 


R p 


R 18 


Physical Data 


177 • 
i / f 


B 1 6b 




H 


4-methoxypheny 1 




178 


B16b 


H 


H 


3-hydroxyphenyl 




179 


B16b 


H 


H 


2-cyanomeihyl 


_ 


180 


B!6b 


H 


H 


6-benzothiazolyl 


- 


181 


B16b 


H 


H 


3-hydroxy-4-methylphenyl 


■ 


182 


B16b 


H 


H 


4-ch!oro-3-methylphcnyl 




183 
184 


B16b 
Blob 


H 
H 


H 
H 


4-carboxy-3-hydroxyphenyl 

-\J-°\J- a 


- 

- 


185 


B16b 




H 


2,4-d i fl uorophcn yl 




loo 


B16b 


H 


H 


4-methylpheny 1 




187 


B16b 




H 


3,5-di.chlorophenyl 




188 


B16b 


H 


H 


3-methoxyphenyl 




189 


Bl6b 


H 


H 


4-fluorophenyl 




190 


B16b 


H 


H 


3 -methy lphenyl 




191 


B16b 


H 


H 


3,5-dichloro 4-(methylcarboxyl- 
amino)phenyl 


- 


192 


B16b 


H 


H 


2-aminocarbonylphenyl 


- 


193 


B16b 


H 


H 


2-methoxyphenyl 


- 


194 


B16b 


H 


H 


2 f 5-dimethylphenyl 


- 


195 


B16b 


H 


H 


3,4-dichlorophcnyl 


- 


196 


B16b 


H 


H 


2,5-dichlorophenyl 


- 


197 


B16b 


H 


H 


3-(trifluoronielhyl)phenyl 




198 


B16b 


H 


H 


2-methylphenyl 




199 


B16b 


H 


H 


2,4-dimethylphenyI 




200 


B16b 


H 


H 


4-chloro-2-iodophenyI 




201 


B16b 


H 


H 


2 t 3-dich1orophenyl 




202 


B16b 


H 


H 


2-<methoxyoxycarbonyl)phenyl 




203 


B16b 


H 


H 


2-hydroxyphenyl 




204 


B16b 


H 


H 


2 T 4-dimeihoxyphenyl 




205 


B17c 


H 


H 


H 


[5S-(A)] 


206 


B17c 


H 


H 


H 


[5S-(B)] 


207 


Bl6b 


CN 


H 


2-pyridinyl 




208 


B16b 


H 


H 


4-chlorophenyl 





WO 00/2 1 959 PCT/E P99/O7803 

-77- 

5 



20 



Co. 
No. 


Ex. 
No. 


R 6 


R ,? 


R" 


Physical Data 


209 


B16b 


H 


H 


2<Woro-6-methylphenyl 


_ 


210 


B16b 


H 


H 


3,5-dimethylphenyl 




211 


B16b 


H 


H 


2,6-dichlorophenyl 




212 


B16b 


H 


H 


3-chloro-4-methylphenyl 




213 


B16b 


H 


H 


2-bromo-4,6-difluorophenyl 




214 


B16b 


H 


H 


3-fluorophenyl 




215 


B16b 


H 


H 


5-chloro-2-methoxyphenyl 




216 


B16b 


H 


H 


3-chlorophenyl 




217 


B16b 


H 


H 






218 


B16b 


H 


H 


2-bionK>4-(trifluoromethyl)phenyJ 




219 


Bl6b 


H 


H 


2-chloro-6-methylphenyl 


(5B) 



Table VI 



30 




35 


Co. 
No 


Ex. 
No. 


R 6 


-o 


Physical Data 




220 


B16b 


H 


NH 




40 


221 


B16b 




4-morpholinyl 






222 


B16b 


H 


4-hydroxy-l-piperidiny! 






223 


Bl6b 


H 






45 


224 


B16b 


H 








225 


B16b 


H 


4 -methyl- 1 -piperazinyl 




50 


226 


B16b 


H 


4-buty 1- 1 -piperazinyl 






227 


B16b 


H 


4-pheny I- 1 -piperazinyl 





55 
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5 





Co. 
No 


Ex. t 
No. 


R 6 


-O 


Physical Data 


1U 


228 


B16b 


H 


4-(phenylpropyl)-l-piperazinyl 


- 


229 


B16b 


H 


4-(ethoxycarbonyl)-l-piperidinyl 






230 


B16b 


H 


\ / ^ — V 


_ 


15 


231 


1316b 


H 


-n O" chi "0 




232 


B16b 


H 






20 


233 


B16b 


H 








234 


Bl6b 


H 


-vOO"* 






235 


B16b 


H 


/ — \ r~\ 

-OO 




25 


236 


B16b 


H 








237 


B16b 


H 




_ 


30 


238 


B16b 


H 


- n C n_ 0 


- 




239 


B16b 


H 


-O-O 

i— CM, 


_ 


35 


240 


B16b 


H 




_ 




241 


B16b 


H 


-ov-c 






242 


B16b 


H 






40 


243 


B16b 


H 








244 


B16b 


H 


-CO-O 






245 


Bl6b 


H 


-OO 




45 


246 


B16b 


H 


4-ethoxycarbonyl- 1 -piperazinyl 






247 


B16b 


H 


4-methy Icarbonyl- 1 -piperazinyl 






248 


B16b 


H 


4-phenylmethyl- i -piperazinyl 






249 


B16b 


H 


5-amino-l-pyrazolyl 




50 


250 


B16b 


H 


3,6^ihydro-4-hydroxy-l(2H)-pyridinyl 
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Co. 
No 


Ex. 
No. 


R 6 


-o 


Physical Data 


251 


B16b 


H 


4-(hydroxymethyl)-l-piperidinyl 


166-168°C; 
2-butenedioic acid salt (1:1) 


252 
253 


B16b 
B16b 


H 


4-(aminocarbonyl)-l-piperidinyl 




254 


B16b 


H 


4-phenyl- 1 -piperidinyl 




422 


B16b 


H 


4-(hydroxymethyl)- l-pipcridinyl 





Table W 




25 


Co. 
No. 


Ex. 
No. 


R' 


L 


Stereochemistry; 
melting point; salt 




255 


B12 


H 


phenyl 






256 


B12 


CH 3 


phenyl 




30 


257 


B12 


H 


phcnylmethyl 




258 


B12 


H 


phenylethyl 






259 


B12 


H 




35 


260 


B12 


H 


4-pyridinyi 




261 
262 


B12 
B12 


H 


1 -methyl-4-piperidinyl 






263 


B12 


H 


3-pyridinyl 




40 


264 


B12 


H 


2-thiazolyl 


.2HCI.H z O 




265 


B12 


H 


2-indanylphenyl 






266 


B12 


H 


1-naphthalenyl 






267 


B12 


H 


2-pyrimidinyl 




45 


268 


BI2 


H 


2-furanylethyl 






269 


B12 


H 


(2-bromophenyl)methyl 






270 


B12 


H 


(4-fl uorophenyl)methyl 






271 


B31 


H 


2-pyridinylmelhyl 




50 


272 


B12 


H 


(3-rnethoxyphenyl)methyl 






273 


B12 


H 


(4-methylphenyl)methyl 
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-80- 

5 





Co. 
No. 


Ex. 
No. 


R 1 


L 


Stereochemistry; 
melting point; salt 


10 




D 1 £. 


XJ 

n 


(7. 4-dimethoxvohenvlV 
methyl 






275 


B12 


H 


2-pyridinyl 


- 




276 


B12 


H 


1 -methyl-2-benzimidazolyl 






277 


B12 


H 


(lH-imidazole-2-yl)ethyl 


- 


15 


278 


B12 


H 


(4-aminophenyl)methyl 






279 


B12 


H 


(2,6-difluorophenyl)methyl 


- 




280 


B12 


H 


(4-pyridinyl)methyl 


- 


20 


281 


B12 


H 


(3,4,5-dimethoxyphenyl)- 
methyl 




282 


B12 


H 


( 1 -naphlhalenyl)methyJ 






283 


B12 


CH 3 


phenylmethyl 


■ 




284 


B12 


H 


4-pyridinylmethyl 






285 


B12 


H 


(2-methoxyphenyl)mcthyl 


- 


25 


286 


B12 


H 








287 


B12 


H 


-oh 


- 


30 


Zoo 


BIZ 


ri 


phenyl Imethyl 






289 


B12 


H 


(2-thiophenyl)mcthyl 


- 


35 


290 
291 


B12 
B12 


H 
H 


(4-methoxyphenyl)methyl 


- 

- 




292 


B12 


H 


(2-amino-6-fluorophenyl> 
methyl 


- 




293 


B12 


H 


(3-chloro-4-fluorophenyl)- 
methyl 




40 


294 
295 


B12 
B12 


H 
H 


(3,5-{trifluoromethyI)- 
phenyl]meihyl 




45 


296 


B12 


H 


(2,4-dichlorophenyl)ethyl 






297 


B12 


H 


(3,4-dichlorophenyl)methyl 






298 


B12 


H 


(3,4-dimethoxyphenyl)ethyl 






299 


B12 


H 


[4-(aminosuIfonyl)phenyl]methyl 




50 


300 


B12 


H 


[4-(aminomethyl)phenyllmethyl 




424 


B3b 


H 


(4-carboxyphenyl)methyl 
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40 



45 



50 



Co. 
No. 


Ex. 

No. 


R 8 


L 


Stereochemistry; 
melting point; salt 


425 


B12 


H 


[4-(aminocarbonyl)pheny 1 ]methy I 




426 


B12 


H 


[4-<<liniethylaminocarbony])phenyl]melhyl 




427 


B12 


H 


[4-(methylaminocarbonyl)phenyl]methyl 





Table VfP 



N — O 




Co. 
No. 


Ex. 
No. 


R n 


L 


Physical Data 


301 


B2 


OH 


phenyl 


(E) 












302 


B2 




phenyl 


(E+Z) 


303 


B3 


-OCH 3 


phenyl 




428 


B32 


OH 


4-pyridinyl 


mp. 154.4°C 


429 


B32 


OH 


1 ,3-benzodioxole-5-yl 


mp.226.1°C 


430 


B32 


OH 


3-(uifluoromethoxy)phenyl 


mp. 222.7°C 


431 


B32 


OH 


2,6-difluorophenyl 


mp. 124.3°C 


432 


B32 


OH 


3-quinolinyl 


mp. 209.9°C 


434 


B32 


OH 


2-methoxyphenyl 


mp. 224.0°C 


435 


B32 


OH 


2,4-difluorophenyI 


mp. 178.7°C 


436 


B32 


OH 


3,4,54rimethoxyphenyl 


mp.206.7°C 


437 


B32 


OH 


3,4-dimethoxyphenyl 


mp. 199.0°C 


438 


B32 


OH 


2,4-dimethoxyphenyl 


mp. 194.6°C 


439 


B32 


OH 


2-pyridinyl 


mp. 186.2°C 


440 


B32 


OH 


2,5-dimethoxyphenyl 


rnp. 183.8°C 


441 


B3 


-O-CHa-O^CHiVOCHj 


phenyl 


(E) 



5 Table DC 



N — O 



55 




PCIYEP99/07803 



10 



Co. 
No. 


Ex. 
No. 


R 12 


L 


304 


B12 


OH 


phenylmethyl 


305 


B12 


H 


phenylmethyl 


306 


B12 


H 


phenylcarbonyl 


307 


B12 


H 


phenyl 


308 


B12 


H 


1-piperidinyl 



15 



20 




25 


Co. 
No. 


Ex. 
No. 


x 2 


R 13 


R u 


R 13 


R 27 


L 


Physical Data 


309 


Bla 


O 


H 


H 


H 


3-CJ 


4-chlorophenyI 






310 


Bla 


O 


H 


H 


H 


5-C1 


2,4-dichlorophenyl 






311 


Bla 


O 


CH 3 


H 


H 


5-CI 


4-fluorophenyl 




30 


312 


B3 


O 


H 


H 


H 


H 


phenyl 






313 


B4b 


S 


H 


H 




H 


phenyl 






314 


B19d 


O 


H 


H 


-COT 


H 


phenyl 




35 


315 


Bl9d 


O 


H 


H 


-CO 

1 


H 


phenyl 






316 


B19d 


O 


H 


H 


CH(CH 3 )2 


H 


phenyl 






317 


B19d 


O 


H 


H 


(CH^OC^j 


H 


phenyl 




40 


318 


B19d 


O 


H 


H 




H 


phenyl 




45 


319 

320 


B19d 
B19d 


O 
0 


H 

H 


H 
H 


l//-imidazol-2-yl)- 
methyl 

o /0,J 

-o-H 


H 
H 


phenyl 
phenyl 






321 


B19d 


0 


H 


H 


phenyl 


H 


phenyl 






322 


B19d 


0 


H 


H 


phenylmethyl 


H 


phenyl 




50 


373 


B7 


o 


CH 3 


H 


H 


H 


phenyl 


109.6X 
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Co. 
No. 


Ex. 
No. 


x 2 


K 


K 


R 15 


R 27 


L 


Physical Data 


10 


324 
325 


B19d 
B!9d 


O 
0 


CH 3 
H 


H 
H 


OCH, 

N O 
\ / 


H 
H 


phenyl 
phenyl 






326 


Bl9d 


0 


H 


H 


H 

(CH^OCHj 
phenyl 
CH 3 
H 
H 

-(CH 2 )2-OH 


H 


phenyl 




15 
20 


327 
328 
329 
330 
442 
443 


B19d 
B19d 
B3 
B3 
B3b 
R38 


o o o o o o 


H 
H 

OH 
OH 

OCH 3 
OH 


CH 3 
CH 3 
CH 3 

H 

H 

H 


H 
H 
H 
H 
H 
H 


phenyl 
phenyl 
phenyl 
phenyl 
phenyl 
phenyl 


121°C 
151.8°C 
108.6°C 
80.7°C;H 2 O(l:l) 



Table XI 



25 



30 






Co. 
No. 


Ex. 
No. 


-O 


R" 


Physical data 


35 


331 


B19d 




H 






332 


B19d 


4-(aminocarbony 1)- 1 -piperidiny 1 


H 






333 


Bi9d 


4-morpholinyl 


H 




40 


334 
335 


B19d 
B19d 


4-hydroxy- 1 -piperidiny I 

-OO 


H 

H 




45 


336 
337 


B19d 
B19d 


4-methyl- 1-piperazinyl 

-OiD 


H 
H 






338 


B19d 


4-phenyl-l -piperazinyl 


H 






339 


B19d 


4-(phenylmethyl)-l-pipera2inyl 


H 




50 


340 


B19d 


4-(ethoxycarbonyl)- 1-piperazinyl 


H 
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Co. 
No. 


Ex. 

No. 


O 


R> 3 


Physical data 


341 


Bl9d 




H 




342 


B3 


4-methyl-l -piperazinyl 


OH 




444 


B3a 




NH 2 


mp. 140.2°C 



Table XII 




(CH2) D 




O 



Co. 
No. 



343 



344 



445 



446 



447 



Ex. n 

No 



B6 1 



Bla 



B8 



B8 



B9 



H 

H 



Physical Data 



175.3°C 
153.7°C 



99.1°C 



138.9°C 



Table Xin 



N— O 




Co. 
No. 


Ex. 
• No. 


A 


— R 29 


Physical Data 


345 


B3 


2-pyridinyI 


=0 




346 


Bl3a 


2-pyridinyl 


-OH 




347 


B3 


4-pyridinyl 


=o 
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10 



20 



30 



35 



40 



Co. 
No. 


Ex. 
No. 


A 


— R 29 


Physical Data 


348 
349 
350 
351 
352 
353 
354 


B13a 
B29 

B13a 
B29 
Bla 

B13a 
Bla 


4-pyridiny! 
5-pyrimidiny! 
5-pyrimidinyl 
2-pyrazinyl 
phenyl 
phenyl 

<yrx 

CM, 


-OH 
=0 
-OH 

=o 

=0 
-OH 

=o 


162.6°C 
156.0°C 

113.7°C 


355 


B13a 




-OH 




356 
357 
358 
359 
360 
301 
362 
363 
364 
365 
366 
367 
368 

369 
370 
448 


Bla 
B13a 
Bla 
Bi3a 
B29 
til ia 
B29 
B29 
B29 
B29 
B29 
Bla 
B29 

B29 
B13a 
B27 


3-nitrophenyl 
3-nitrophenyl 
3-trifluoromethylphenyl 

3- trifluoromethylphenyl 

3- chlorophenyl 
j-cnioropucnyi 

4- cyanophenyl 
2-chloro-5-methoxyphenyI 

3-methoxyphenyl 
3-methylphenyl 

4- rrifluorornethylphenyl 

3- methylphenyl 

3,5-bis(dimethylethyl)- 

4- hydroxypbenyl 

3,4-dichloropheny! 
3-cyanophenyl 

cr 

n r 


=0 
-OH 
=0 
-OH 

=o 

-OH 
=0 
=0 
=0 
=0 
=0 

-OH 
=0 

=0 
-OH 
=0 


136.4°C 
154.1°C 
16Z4°C 
214.2°C 
151.4°C 
188.9°C 

159.5C 
169.1°C 
173.4°C 
153.3°C 
162.9°C 

173.2°C 
123.5°C 


449 
450 


B45 
B13a 


l-oxido-3-pyridinyl 
3-quinolinyl 


=0 
-OH 


233.5°C 
I77.0°C 



5 

50 
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Table XIV 




Co. 
No. 


Ex. 
No. 


D-Q-L 


Physical Data 


371 
372 

373 


B3 
B3 

B3 


Xxp 

o 

XX/J 

o 




374 


Bla 


XxX) 




lit: 
3/5 






fB> 


376 


Bla 






377 


B3 


XXX) 




378 


B20b 






379 


B12 


o 




451 


B3b 






452 


B48 






453 


B48 






454 


B48 
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Co. 
Na 


Ex. 
No. 


D-Q-L 


Physical Data 


455 


B48 


-O-rrO 

V== ' HN N 




456 


B48 






457 


B48 1 


\ = yi_r\_/ 




458 


B48 






459 


B48 


\ == y u i \ y 




460 


B19 


w L 


193.1°C 


461 


B28b 


0 


(A), 1 17°C; ct£ = -346.03° (c = 24.81 
nig/Sml) 


462 


B13a 




(5B) 


463 


B47 






464 


B47 






465 


B48 


1 

CH 3 




466 


B48 






467 


B47 










Co. 
No. 


Ex. 
No. 


L 


Physical Data 




15 


468 


B46 


2,6-difluorophenyl 






469 


B46 


1 ,3-benzodioxol-5-yl 


(E) 






470 


B46 


2-(2-pTOpcny!oxy)phei>yl 


(E) 






471 


B46 


2-(trifluoromethyl)phenyl 


(E) 




20 


472 
473 


B46 
B46 




2-lhienyI 
2-fluorophenyl 


(E) 
(E) 






474 


B46 


4-(dimethy!amino)phenyl 


(E) 






475 


B46 




2-methylphenyl 


(E) 




25 


476 


B46 


2-chloro-6-fluorophenyl 


(E) 






477 


B46 




2-methoxyphcnyl 


(E) 






478 


B46 




phenyl 


(E) 






479 


B46 


2.3-dimethvM-methoxyphenyl 


(E) 




30 
















Table XVI 
f 


T 


N— o , ^ 


t— 1. 




35 5 






N 










Co. 
No. 


Ex. 
No. 


X 




Physical Data 


40 


480 
481 


B43 
B43 


CH 
CH 


-°*-0 












0 






45 


482 


B43 


CH 


l 


X) 




50 


483 


B43 


CH 






484 


B39 


CH 


dipbenylcyanomethyl 
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Co. 
No. 


Ex. 
No. 


X 




Physical Data 


485 


B19 


CH 


HO 




486 


B41 


N 


O N 


228.0°C 


487 


B19 


N 






488 


B19 


N 


diphenylmethyl 





C. Pharmacological example 

Example C.l : in vitro inhibition of T cell blast form ation in human blood 
Human whole blood blast formation 

Peripheral blood from healthy consenting donors is collected into sterile plastic syringes 
containing pyrogen-free heparin at a final concentration of 12.5 U/ml. Blood samples are 
three-fold diluted in RPM1 1640 medium supplemented with 2 mM L-glutamine, 100 U/ml 
penicillin and 100 mg/ml streptomycin, and 300 ml fractions are distributed into 24-wetl 
multidish plates. Blood samples are preincubated (60 minutes at 37°C) in a humidified 6% 
C0 2 -atmosphere with 100 ml of drug solvent (1 % DMSO in RPMI 1640) or with 100 ml of 
appropriate concentrations of test compounds before being stimulated by the addition of 100 
ml of PHA at a final concentration of 2 mg/ml. Cells are collected after a 72 hours culture 
period at 37°C, supernatant is removed by centrifugation and red blood cells are lysed by a 
hypotonic buffer. The remaining white blood cells are collected in PBS containing 
propidium iodide. The blast formation is analyzed using a benchtop flow cytometer 
(Cytoron, Ortho) equipped with an argon-ion laser. 

Table XV lists the percentage inhibition of T cell blast formation (column "% Inhibition") at 
a certain test dose (column "Test Dose") for the preferred embodiments of the present 
invention. When multiple measurements were performed, a mean value was calculated for 
the percentage inhibition of T cell blast formation. 
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Table XV 





Co. 


Test Dose 


% Inhibition 




Co. 


Test Dose 


% Inhibition 




No. 








No. 






10 


















i 




81 




174 


1x10* 


42 




j 


W 10" 6 

1 A Iv 


76 




175 


1x10* 


42 




o 
o 


iv in"* 

1 A 1U 


j j 




191 


lxlO" 6 


62 


15 


o 


win** 

1 A IU 


71 




192 


1x10* 


72 


in 


win - * 

J All/ 


75 




203 


1x10* 


62 




1 0 


1 * 1 ft" 6 


83 




205 


1x10* 


73 




i j 


IX IU 


78 




206 


1x10 6 


66 


20 


ia 
i*t 


win* 6 

1A l\J 


78 




214 


1x10* 


62 


1 c 
1 J 


w in** 

1X1U 


85 




216 


1x10* 


70 




J 0 


i Yin - * 


/ u 




218 


3xl0" 7 


33 




1 7 


iv in - ' 

JX JU 


SI 




220 


lxlO" 6 


59 




Oft 


i v in"* 


1% 




221 


1x10* 


63 


25 


JO 


w i n~ 5 

IX JU 


OJ 




235 


3xl0* 7 


64 




JV 


win" 6 

lAlU 


67 




243 


3xl0* 7 


48 




/id 


win" 6 

J AIV/ 


84 




257 


1x10* 


63 




*0 


win -6 

IX IU 


7*t 




258 


1x10* 


59 


30 


<n 


w in" 6 

IX IU 


01 




259 


1x10* 


51 




CI 

Jl 


win -6 

IX IU 






263 


1x10* 


59 






win* 6 


Of 




266 


lxlO 5 


85 






i * 1 n* 6 

1X1U 






268 


1x10* 


58 


35 




1x10* 


75 




269 


1x10* 


67 




55 


1x10* 


94 




270 


1x10* 


71 




56 


1x10* 


87 




271 


1x10* 


71 




57 


1x10* 


92 




272 


1x10* 


67 


40 


68 


1x10* 


61 




273 


1x10* 


62 




69 


1x10* 


73 




274 


1x10* 


71 




73 


3xl0* 7 


67 




279 


1x10* 


74 




75 


3xl0* 7 


67 




281 


1x10* 


74 


45 


78 


1x10* 


51 




285 


1x10* 


72 




83 


1x10* 


68 




286 


3xl0' 7 


49 




84 


1x10* 


53 




288 


1 1x10* 


53 




88 


3xl0- 7 


35 




289 


1x10* 


64 


50 


90 


1x10* 


33 




290 


1x10* 


67 




91 


1x10* 


36 




291 


1x10* 


78 
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Co. 
No. 


Test Dose 


% Inhibition 


94 


1x10* 


44 


96 


1x10* 


39 ; 


97 


1x10* 


58 1 


99 


1x10* 


83 


100 


1x10* 


35 


101 


1x10* 


70 


102 


1x10* 


66 


103 


1x10* 


82 


104 


1x10* 


60 


113 


3xl0" 7 


37 


119 


1x10* 


54 


122 


3xl0' 7 


36 


131 


1x10* 


95 


146 


1x10* 


95 


156 


1x10* 


56 


158 


3xl0* 7 


64 


162 


3xl0 -7 


46 


163 


3xl0' 7 


56 


166 


1x10* 


66 


172 


1x10* 


35 


414 


lxlO -7 


77 


510 


1x10* 


76 


491 


lxlO 7 


70 


490 


1x10* 


58 


442 


1x10* 


75 


427 


1x10* 


80 


426 


1x10* 


82 


417 


1x10* 


42 


416 


1x10* 


87 


415 


1x10* 


65 


418 


1x10* 


75 


505 


1x10* 


73 


497 


1x10* 


81 


524 


1x10* 


81 


506 


1x10* 


88 



Co. 
No. 


Test Dose 


% Inhibition 


292 


3xl0' 7 


40 


295 


3xl0" 7 


35 


301 


1x10* ! 


80 


[302 


1x10* 


69 


303 


1x10* 


78 


304 


3xl0* 7 


36 


307 


3xl0 7 


41 


309 


1x10* 


92 


310 


3xl0' 7 


64 


312 


1x10* 


93 


313 


1x10* 


88 


314 


3xl0' 7 


58 


316 


3xl0* 7 


81 


325 


3xl0 -7 


43 


374 


1x10* 


85 


376 


3xl0 7 


69 


377 


1x10* 


85 


378 


1x10* 


75 


379 


3xl0* 7 


51 


371 


1x10* 


62 


412 


3xl0" 7 


79 


411 


1x10* 


77 


504 


3xlO* 7 


75 


380 


1x10* 


67 


409 


3xl0' 7 


88 


508 


3xl0 7 


70 


408 


3xl0 -7 


71 


507 


3xl0 7 


58 


410 


3xl0' 7 


39 


509 


3xl0" 7 


68 


454 


3x10 7 


59 


451 


3xl0" 7 


80 


386 


3xl0' 7 


38 


385 


3xl0* 7 


69 


384 


3xl0* 7 


68 
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Co. 


Test Dose 


% Inhibition 




Co. 


Test Dose 


% Inhibition 




No. 








No. 








413 


1x10* 


85 




430 


3xlO' 7 


67 


10 


426 


3xl0' 7 


65 




431 


3x10 7 


71 




387 


3xl0 7 


78 




489 


lxlO' 7 


80 




388 


lxlO 7 


74 




464 


1x10* 


85 




390 


1x10* 


85 




478 


3xl0* 7 


70 


15 


437 


3xl0' 7 


75 




467 


1x10* 


82 




391 


1x10* \ 


85 




466 


lxlO' 5 


82 




503 


1x10* 


89 




465 


lxlO 5 


83 




394 


1x10* 


84 




522 


lxlO' 5 


85 


20 


398 


1x10* 


87 




463 


3x1 0* 7 


33 




435 


lxlO' 7 


81 




520 


1x10* 


77 




434 


lxlO* 7 


83 




477 


3xl0' 7 


63 




395 


1x10* 


77 




476 


3xl0' 7 


67 


25 


428 


lxlO* 7 


57 




475 


3xl0* 7 


56 




440 


lxlO" 7 


77 




473 


3xl0- 7 


72 




439 


1x10* 


! 79 




457 


3xl0" 7 


67 




396 


1x10* 


65 




432 


1x10* 


65 


30 


438 


lxlO 7 


82 




471 


3xl0" 7 


54 




420 


1x10* 


39 




469 


3xl0" 7 


65 




419 


lxlO 7 


86 




468 


3xl0' 7 


61 




436 


3xl0" 7 


78 




521 


3xl0 7 


64 


35 


389 


3xl0 7 


59 




470 


1x10* 


87 




397 


1x10* 


82 




523 


1x10* 


80 




429 


1x10* 


86 




479 


1x10* 


85 




392 


1x10* 


80 




459 


1x10* 


77 


40 


393 


1x10* 


69 




453 


1x10* 


61 


407 


3xl0* 7 


63 




452 


1x10* 


79 




525 


lxlO* 


74 









D. Composition examples 

The following formulations exemplify typical pharmaceutical compositions suitable 
for systemic or topical administration to animal and human subjects in accordance 
with the present invention. 
5 "Active ingredient" (A.I.) as used throughout these examples relates to a compound of 
formula (I) or a pharmaceutical I y acceptable addition salt thereof. 
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Example D.l : film-coated tablets 

A mixture of A.I. (100 g) t lactose (570 g) and starch (200 g) was mixed well and 
thereafter humidified with a solution of sodium dodecyl sulfate (5 g) and polyvinyl- 
pyrrolidone (10 g) in about 200 ml of water. The wet powder mixture was sieved, 
dried and sieved again. Then there was added microcrystalline cellulose (100 g) and 
hydrogcnated vegetable oil (15 g). The whole was mixed well and compressed into 
tablets, giving 10.000 tablets, each comprising 10 mg of the active ingredient 
Coating 

To a solution of methyl cellulose (10 g) in denaturated ethanol (75 ml) there was added a 
solution of ethyl cellulose (5 g) in CHA (150 ml). Then there were added 0^01,(75 
ml) and 1,2.3-propanetriol (2.5 ml). Polyethylene glycol (10 g) was molten and dissolved 
in dichloromethane (75 ml). The latter solution was added to the former and then there 
were added magnesium octadecanoate (2.5 g), polyvinyl pyrrolidone (5 g) and 
concentrated color suspension (30 ml) and the whole was homogenated. The tablet cores 
were coated with the thus obtained mixture in a coating apparatus. 

Example P.2 : 2% topical cream 

To a solution of hydroxypropyl p-cyclodextrin (200 mg) in purified water is added 
A.I. (20 mg) while stirring. Hydrochloric acid is added until complete dissolution and 
next sodium hydroxide is added until pH 6.0. While stirring, glycerol (50 mg) and 
polysorbate 60 (35 mg) are added and the mixture is heated to 70°C. The resulting 
mixture is added to a mixture of mineral oil (100 mg), stearyl alcohol (20 mg), cetyl 
alcohol (20 mg), glycerol monostearate (20 mg) and sorbate 60 (15 mg) having a 
temperature of 70°C while mixing slowly. After cooling down to below 25°C, the rest 
of the purified water q.s. ad 1 g is added and the mixture is mixed to homogenous. 
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Claims 

1. A compound of formula 

N — O 




A 

5 wherein m, n and p are each independently 0 or 1 and q is 0, 1, 2, 3, 4 or 5; 
15 * indicates an asymmetric carbon atom which can be R or S; 

A 1 =a 2 — A*=A 4 — is a bivalent radical of formula 

N=CH-CH=CH— (a-J) 

_CH=N-CH=CH— (a-2) 

20 — CH=CH-CH=N — (a-3) 

_CH=CH-T*=N (a-4) 

N=CH— N=CH— (a-5) 

N=CH-CH=N — 

25 — CB=CH-CH=CH— (a-7) . 



10 



B is a bivalent radical of formula 
R 4 



-h — r^" 1 0 0 0~ 



o 6 o o — N 

(b-1) (b-2) (b-3) (W) (b-5) <b-6) 

Dis Ar 1 orHet 1 ; 
15 Q is a direct covalent bond or a bivalent radical of formula 

R* R 10 on 

X X X JX J ■ 



40 R 6 



(c-1) (c-2) (c-3) icA) (c-5) (c-6) (c-7) 



O 



x^x. 1 -Lrv x -t — ' 



50 



^-(CHj), NS ' O 

N— -R 

£»< 

(c-8) <c-9) (c-10) (c-11) (c-12) 
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(C-13) 



(0-14) 



(c-15) 



(c-16) 



(C^alkenyO-c- 



— J— (C 2 ^aikenyl) 



(Ct^alkylh-C— 



(c-17) 



(c-16) 



(c-19) 



; wherein X| and X 2 are each independently S or O, t is 0, 1 or 2; 

X 3 is independently S, O or NR 26 ; X4 an X 5 are each idependently N or CH. 

Lis Ar l or Het 1 ; 

R 1 is selected from hydrogen, halo, hydroxy, Qi- 6) alkyl, C (2 ^)alkenyl, C^alkynyl, 
Co^cycloalkyl, Q^cycloalkenyl, C(,-6)alkyloxy, Q^jcycloalkylQi-eyalkyl, 
Q3-6>cycloalkyloxy, haloC ( i-6)alkyl , cyano, guanidine, nitro and NR 17 R 18 ; 

R 2 and R 3 are each independently selected from hydrogen, halo, Qi^alkyloxy and 
Qi^alkyl where the alkyl moiety may be optionally substituted by one or more 
hydroxy [for example 1, 2 or 3]; 

R 4 is selected from hydrogen, Qi^lkyl, C^alkenyl, C (2 -6)alkynyl, C< 3 . 6) cycloalkyl 
and 

Co^cycloalkenyl; 

R 5 , R 6 , R 9 and R 10 are each independently selected from hydrogen, hydroxy, halo, 

Qi^alkyl, [where the alkyl moiety may be optionally substituted by one or more 
substituents independently selected from hydroxy, halo, Qi^kyloxy, NR^R 1 , 
(SOJR 16 , (C=0)R 16 , Ar 1 and Het ! ], C (2 . 6) alkenyl, Q 2 ^>alkynyl, C (3 -6)Cycloalkyl, 
C ( 3-6)Cycloalkenyl, C (H5) alkyloxy [where the alkenyl, alkynyl, cycloalkyl, 
cycloalkenyl and alkyloxy moiety may be optionally substituted by one or more 
substituents independently selected from hydroxy, halo, Qi-^aikyloxy, (=0), 
NR n R 18 , (S0 2 )R 16 , <C=0)R 16 , Ar 1 and Het 1 ], cyano, (C^R 25 , (C=O)0R 16 , 
(S02)R 16 , aminocarbonyloxy, aminoC () . 6 )alkyl, NR ,7 R 18 , N 3 , Ar 1 and Het 1 ; 

or 

R 5 and R 6 or R 9 and R 10 together with the carbon atom to which they are attached, 
form a Het 1 or a C (2 .|4) carbocyclic radical optionally substituted by 1,2 or 3 
substituents independently selected from halo, hydroxy, C ( i-6)alkyl, Q^lkcnyl, 
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C< 2 -6)atkynyl, Q^cycloalkyl, C (3 . 6 )cycloalkenyl, C<i ^alkyloxy [where the alkyl, 
alkenyl, alkynyl, cycloalkyl, cycloalkenyl and alkyloxy moiety may be 
optionally substituted by one or more substituents independently selected from 
hydroxy, halo, Q.^lkyloxy, NR^R 24 , (C^R 22 , C (M4 )aryl and Q M4) hetero- 
cycle], cyano, (=0), (=NH), (C=0)R 22 , (SC^R 22 , NHCC^R 22 , NrV, 
CV^aryl, C <( vi4)arylthio, C (6 -u)aryloxy [where the aryloxy moiety may be 
optionally substituted by halo] and C(i-u)heterocycle; 
R 7 and R 8 are each independently selected from hydrogen, hydroxy, C ( i. 6) alkyl, 
C(2-6)alkenyl, 

C (2 ^alkynyl, Q^ycloalkyl, C^cycloalkenyl, hydroxyC (16 )alkyl and 
C ( , ^alkyloxy; 

R n is selected from hydrogen, hydroxy and Qj^alkyloxy [where the alkyloxy moiety 

may be optionally substituted by (C=0)R 16 ]; 
R 12 is selected from hydrogen and hydroxy; 

R 13 is selected from hydrogen, hydroxy, halo, Qi^lkyi, C ( 2^alkenyl, C (2 .6)alkynyl, 
Q^ycloalkyl, C (3 . 6) cycloalkenyl, C (l .6)alkyloxy [where the alkyl, alkenyl, 
alkynyl, cycloalkyl, cycloalkenyl and alkyloxy moiety may be optionally 
substituted by one or more substituents independently selected from hydroxy, 
halo, (=0), NR I7 R 18 , (S0 2 )R 16 , (C=0)R 16 , Ar 1 and Het 1 ], aminocarbonyloxy, 
aminoC(i. 6 )alkyl» NR 17 R 18 , N 3 , Ar 1 and Het 1 ; 

R 14 and R' 5 are each independently selected from hydrogen, C ( |. 6 )alkyl T C (2 -6)alkenyl, 
C (2 .6)a!kynyl, C^cycloalkyl, Q^ycloalkenyl, C (1 . 6) alkyloxy [where the alkyl, 
alkenyl, alkynyl, cycloalkyl, cycloalkenyl and alkyloxy moiety may be 
optionally substituted by one or more substituents independently selected from 
hydroxy, C (3 . 6 )Cycloalkyl, 

Q.^alkyloxy, cyano, (C=0)R 16 , Ar 1 and Het 1 ], C^u^rylCo^alkyl, (C=0)R 16 , 
(C=0)OR 16 , (C=S)R 16 , (S02)R 16 , Ar 1 and Het 1 ; 

or 

R 14 and R 15 together with the N atom to which they are attached, form a 

C<M4)heterocycle optionally substituted by 1, 2 or 3 substituents independently 
selected from halo, hydroxy, Chalky], C (2 .6>alkenyl, C^^alkynyl, 
Q^cycloalkyl, Qj^cycloalkenyl and 

C (lj6) alkyloxy [where the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl and 
alkyloxy moiety may be optionally substituted by one or more substituents 
independently selected from halo, C ( i. 6) alkyloxy, (C=0)R 16 , Ar 1 and Het 1 ], 
C^aryllhio, C^,4,aryloxy, cyano, (C=0)R l «, (C=0)OR 16 , <S0 2 )R 16 , NR 17 R 18 , 
Ar 1 and Het 1 ; 
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R 16 isselected from hydrogen, hydroxy, Qi^alkyl, C^alkenyl, Q^alkynyl, 
Q36)cycloalky] t 

Q 3 . 6) cycloalkenyl, Q^lkyloxy [where the alky], alkenyl, alkynyl, cycloalkyl, 
cycloalkenyl and aikyloxy moiety may be optionally substituted by one or more 
substituents independently selected from halo, Qi^alkyloxycarbonyl, NR I7 R 18 , 
Ar 1 and Het 1 ], NR 17 R 18 , C {6 -i4)aryloxy, Ar 1 or Het 1 ; 
R 17 and R 18 are each independently selected from hydrogen, hydroxy, C 0 -6)alkyl, 
Q^alkenyl, Q^kynyl, C (3 ^ycycloalJcyl, Q W) cycloalkeny], Qi^alkyloxy 
[where the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl and aikyloxy moiety 
may be optionally substituted by one or more substituents independently 
selected from hydroxy, C< 3 -6)Cycloalkyi, 

C ( ,. 6 )alkyloxy, (C=0)R 19 , Ar 1 and Het 1 ], (C=0)R' 9 , (SOJR 19 , Ar 1 and Het 1 ; 

or 

R 17 and R 18 together with the N atom to which they are attached, form a C ( |.i4> 
heterocycle optionally substituted by 1,2 or 3 substituents independently 
selected from hydroxy, 

Q^alkyl, C^alkenyl, C^alkynyl, C (3 . 6 )Cycloalkyl, C (3 -6)Cycloalkenyl, 
C (I ^)alkyloxy [where the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl and 
aikyloxy moiety may be optionally substituted by one or more substituents 
independently selected from hydroxy, C 0 . 6 >alkyloxy, (C=0)R 19 , Ar 1 and Het 1 ], 
NR^R 21 , (C=0)R 19 , (=NH), S-Ar 1 , Ar 1 and Het 1 ; 
R 19 is selected from C (l ^)aJkyl, C (2 ^alkenyl, Q 2 . 6) alkynyl, C (3 ^cycloalkyl, C^jcyclo- 
alkenyl, 

Qi^alkyloxy [where the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl and 

aikyloxy moiety may be optionally substituted by one or more substituents 

independently selected from halo, (C=0)R 22 . NR 20 R 2 \ Ar' and Het'], 

phenyloxy, NR 2 ^ 21 , Ar 1 and Het 1 ; 
R 20 is selected from hydrogen, Qi^lkyl, C^alkenyl, Q^alkynyl, C (3 _ 6) cycloalkyl, 

C (3 . 6) cycloalkenyl, NH(C=0)R 22 and Q,. 6) alkyloxy; 
R 21 is selected from hydrogen, hydrogen, C ( i^>alkyl, Q 2 -6>alkenyl, C (2 ^alkynyl, 

C (W )Cycloa]kyl, C^cycloalkenyl, C (H »alkyloxy, C (1 ^alkyloxycarbonyl, Ar 1 

and Het 1 ; 

Ar 1 is a C {6 -i4)aryl (or C (6 .i4)arylidene when D is Ar 1 ) optionally substituted by one or 
more substituents independently selected from halo, hydroxy, Qi^lkyl, 
C (2 . 6 )alkenyl, 

Q^alkynyl, Q 3 . 6) cycloaJkyl, Q 3 ^jcycloalkenyl, Q,. 6) alkyloxy [where the alkyl, 
alkenyl, alkynyl, cycloalkyl, cycloalkenyl and aikyloxy moiety may be 



WO 00/2 1 959 PCT/EP99/07803 

-98- 

5 

optionally substituted by one or more substituents independently selected from 
hydroxy, halo, Co-6)alkyloxy, NR^R 24 , (C^R 22 , C (6 -i4)aryl and C<M4)hetero- 
cycle], cyano, (=0), (=NH), (C=0)R 22 , (S0 2 )R 22 , NH(C=0)R 22 , NR^R 24 . 
10 CVi^aryl, C (6 .i4)arylthio, Q^aryloxy [where the aryloxy moiety may be 

5 optionally substituted by halo] and Q M4 )heterocycle; 

Het 1 is a C (M4 )heterocycle (or C<|.|4)heterocyclidene when D is Het 1 ) optionally 
substituted by one or more substituents independently selected from halo, 
'5 hydroxy, Qi^alkyl, 

C (2 . 6) alkenyl, C^alkynyl, C (3 -6)cycloalkyl, Co^ycloalkenyl, Qi^kyloxy 
10 [where the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl and alkyloxy moiety 

may be optionally substituted by one or more substituents independently 
20 selected from hydroxy, halo, 

Qi^aikyloxy, NR^R 24 , (C=0)R 22 ,C {6 -]4)aryl and C (M 4)heterocycIe], cyano, 
(=0), (=NH), (OOJR 22 , (S0 2 )R 22 , NH^OJR 22 , NR^R 24 , C (6 -]4>aiyl, Qe- 
15 i 4) arylthio, C (6 -i 4 )aiyloxy [where the aryloxy moiety may be optionally 

25 substituted by halo] and Co.i 4) heterocycle; 

R 22 is selected from hydrogen, hydroxy, C ( i. 6) alkyl, C ( ,- 6 )alkyloxy, haloQi^alkyl, 



"*0 



30 /"» 



NR R and 

R 23 and R 24 are each independently selected from hydrogen, C ( ,. 6 )alkyl and ~~^_) 

20 R 25 isselected from hydrogen, hydroxy, Qi.6)alkyl, C <2 ^alkenyl, Q^alkynyl, 
35 Cp^cycloalkyl, 

C (W) cycloalkenyl, C (I6) alky1oxy [where the alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloalkenyl and alkyloxy moiety may be optionally substituted by one or more 
substituents independently selected from halo, C (l ^alkyloxycarbonyl, NR 57 R l \ 
40 25 Ar' and Het'], C (M4) aryloxy, Ar' and Het 1 ; 

R" is selected from hydrogen, C (l . 6) alkyl and phenyl; 

or a iV-oxide, addition salt, quaternary amine or stereochemical^ isomeric form 
thereof. 



45 



50 



30 2. A compound according to claim 1 wherein Q is a bivalent radical of formula (c-1), 
(c-2), (c-3), (c-4), (c-5), (c-6), (c-7), (c-8), (c-9), (c-10), (c-1 1) or (c-12). 

3. A compound according to claim I or 2 wherein B is a group of formula (b-2). 
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4. A compound according to anyone of claims 1 to 3 wherein — a'=a 2 — a*=a 4 — is 
a radical of formula (a-1). 

5. A compound according to anyone of claims 1 to 4 wherein groups R 1 , R 2 , R 3 and 
R 4 are hydrogen. 

6. A compound according to anyone of claims 1 to 5 wherein m and n are 0 and p is 0 
or 1. 

7. A compound according to anyone of claims 1 to 6 wherein D is a phenylidene 
moiety, optionally substituted with halo or pyridinylidene. 

8. A compound according to anyone of claims 1 to 7 wherein Lisa phenyl, optionally 
substituted with one or more substituents independently selected from halo, 
C ( |. 3) alkyloxy, C a . 3 )alkyl (wherein the alkyl moiety may be optionally substituted 
with one or more halo substituents), NR^R 24 (wherein R 23 and R 24 are 
independently selected from hydrogen and Qi.^alkyl), (OO)R 22 (wherein R 22 is 
NR*R 24 (wherein R 23 and R 24 are independently selected from hydrogen and 
C 0 _ 3) alkyl)), (S0 2 )R 22 (wherein R 22 is Qi^lkyl (wherein the alkyl moiety may be 
optionally substituted with one or more halo)) and NH^OJR 22 (wherein R 22 is 

)} or naphtalenyl] orHet 1 [wherein Het 1 is selected from pyridinyl, 

furanyl, thiophenyl, benzodioxolanyl, quinolinyl and l,3,4H-isoquinolinyl 
(wherein the 1 ,3,4H-isoquinolinyl moiety may be optionally substituted with one 
or more Co-3)alkyloxy)]. 

9. A compound according to claim 1 or 2 wherein Q is a bivalent radical of formula 
(c-1), (c-2), (c-3), (c-4), (c-5), (c-6), (c-7), (c-8), (c-9) or (c-10). 

10. A compound according to claim 1 or 3 wherein 
B is a group of formula (b-2); 

— a 1 =a 2 — a 3 =a 4 — is a radical of formula (a-1); 
groups R\ R 2 , R 3 and R 4 are hydrogen; 
m and n are 0 and p is 0 or 1; 
D is phenylidene (wherein the phenylidene moiety may be optionally substituted with 
halo); 
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L is phenyl {wherein the phenyl moiety may be optionally substituted with one or 
more substituents independently selected from halo, Ca-jyalkyloxy, C 0 . 3) alkyl, 
(S02)R 22 (wherein R 22 is C (I . 3 ,alkyl (wherein the alkyl moiety may be optionally 
10 substituted with one or more halo), R 22 is trifluoromethyl), NH(C=0)R 22 

5 (wherein R 22 is -«tC*Q)}] and Het' [wherein Hct 1 is pyridinyl or 

quinolinyl). 

Q is a bivalent radical of formula (c-1), (c-3), (c-4), (c-5) t (c-7) or (c-10). 

11. A compound according to claims 1 to.4 selected from 
10 jV-(4-bcnzoylphenyl)-4,5-dihyfr^ 

(B)-yv-(4-benzoylphenylH,5-mhydro-3-(3-pyridinyl)-5-isoxazolecai^ 

(EH,5-dihya^A^[4-[(hydroxyiimno)ph^ 
isoxazolecarboxamide; 

4,5-aUhyoxo-N-[4-(hydroxyphenylmethyl)phenyl]-3-(3-pyridinyl>5- 

15 isoxazolecarboxamide; 

[5S(B)M,5-dihydi^JV-[4Khydra 
isoxazolecarboxamide; 
4,5-dihydro-A44-(phenylmethyl^ 

^-[4-(aminophenylmcmyl)phenyl]^,5^hydro-3-(3-pyridinyl)-5-isoxazole- 

30 

20 carboxamide; 

[5S(A)]-AH4-(aminophenylmcthy^^ 
carboxamide; 

A44Kcyanophenylmethyl)phenyl]-4,5-dih^ 
amide; 

25 4,5^1ihyaVo-N-[4-(4-methoxyte^^ 
amide; 

4,5^hydro-W-[(4^memoxyphenylm^^ 
carboxamide; 

4,5-dihycU-o-3-(3-pyri(Unyl)-N-t4-t[(2-pyridinylmethyl)amino]carbonv 

30 isoxazolecarboxamide 

(±)-[cyano-[4-[[I4,5-a^hya^3-(3-pyridinyl)-5-isoxazoIyl]carbonyllamino]-phenyl^ 

phenylmethyl] acetate 
(±)-(E)-4,5-dihydro-/V-[4-( 1 -oxo-3-phenyl-2-propenyl)phenyl]-3-(3-pyridinyl>5- 

isoxazolecarboxamide 
35 ( ± )-A44-(3,4-dimethoxybenzoyl)phenyl>4^ 

50 carboxamide; 
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(±)-N44-(2^difluorobenzoyl)phenyl]-4,5-dihydrch3-(3-p>Tidiny))-5-isoxazole- 
carboxamide; 

(±>#-[4-(4,5-dihydro-l-raethyl-3-^ 
pyridinyl)-5-isoxazolecarboxamide; 
(±>iH4-[(2,4-difluorophenyl)hydrox^ 
isoxazolecaiboxamidc; 

(BH»5^ihydroO-(3-pyrianyl)-A44-(2-pyri^ 
carbox amide; 

(B2H»5-dihydro-Ar-[4-(hydroxy-2-pyridinylmethyl)pheny]]-3-(3-pyridinyl)-5- 
isoxazolccaiboxamide. 

12. A composition comprising a pharmaceutically acceptable carrier and, as active 
ingredient, a therapeutically effective amount of a compound as claimed in any one 
of claims 1 to 10. 

13. A process for preparing a composition as claimed in claim 12, wherein a 
pharmaceutically acceptable carrier is intimately mixed with a therapeutically 
effective amount of a compound as defined in any one of claims 1 to 1 1. 

14. A compound of formula (I) or a W-oxidc, pharmaceutically acceptable addition 
salt, quaternary amine or stereochemical ly isomeric form thereof, as defined 
according to any of claims 1 to 1 1, for use in therapy. 

15. Use of a compound of formula (I) or a Af-oxide, pharmaceutically acceptable 
addition salt, quaternary amine or stereochemical^ isomeric form thereof, as 
defined according to any of claims 1 to 11, in the manufacture of a medicament for 
the treatment or prevention of T cell mediated diseases. 

16. Use as defined in claim 15 for the treatment or prevention of conditions selected 
from rheumatic diseases like rheumatoid arthritis, juvenile arthritis and 
osteoarthritis; systemic inflammatory disease like systemic lupus erythematosis; 
psoriasis and psoriatic arthritis; T cell leukeamia; transplant rejection and graft- 
versus-host disease. 

17. A process for preparing a compound of formula (I) or a Af-oxide, pharmaceutically 
acceptable addition salt, quaternary amine or stereochemically isomeric form 
thereof as claimed in claim 1 to 1 1, characterized by, 
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a.) reacting an intermediate of formula (II) wherein W 1 is C<i-3)alkyIoxy, hydroxy or a 
halogen atom, with an appropriate reagent of formula (ID), in a reaction inert solvent 
and optionally in the presence of a suitable base; 



N — O 

Z-(^-(C <l . ^ ^JcyI) Bl --|pW , + NRMC (IO yJk>D n -0-Q-(C (l . 3) |iIky!) p -L ^ 

R 7\3 < n > 0 (HI) 

N — O 



r2 r3 (I-a) 



wherein R 2 , R 3 , R 4 , D, Q, L, m, n and p are as defined in claim 1, and Z represents 



A 

wherein a ! =a 2 — a^a 4 — » q and R 1 are as defined in claim 1; 

b. ) a 1,3-dipolar addition between a compound of formula ^=11 (TV), wherein 

ci OH 

Z is as defined in part a.) above, and a compound of formula 
R^^c^dkyl^ (VD), wherein B is (b-1), (b-2) or 

R 2 

(b-3) and (b-1), (b-2), (b-3), D, Q, L, R 2 , R 3 , m, n and p are as defined in claim 1, in a 
reaction inert solvent and in the presence of a base; 

c. ) a cyclization of a compound of formula 

•(C^ojalkyl^-E-tqjojancyl^-Q-fqj^jalky])^ QOI), 



N — O 

R 2 R 3 



o nh 2 NH2 Q 9 9 

wherein E represents — 1 J— (e-1), —I I— (e-2) or — \ f— (e- 

O — N N — O HN — SH 

3), 

and D, Q, L, R 2 , R 3 , m, n and p are as defined in claim I and Z is as defined in part 
a.) above, in a reaction inert solvent; 
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5 

d.) reacting an intermediate of formula (XVII) wherein W 4 is a suitable leaving group 
with a 

10 compound of formula (XVIII), in a reaction-inert solvent in the presence of a catalyst; 

z _M J 

15 R * RJ (XVHI) (XVIT) 

wherein B, D, L, R 2 , R 3 , m, n and p are as defirfed in claim 1 and Z is as defined in 
part a.) above; 

20 10 e.) reacting an intermediate of formula 

N— o 

z--^3^c (M ^M>nr^ (XX). wherein W 6 is hydroxy or a halogen 

R R 3 



25 



30 



35 



R 2 R 3 

atom, and B, D, L, R 2 , R 3 , m and n are as defined in claim 1 and Z is as defined in 
part a.) above, with an appropriate functional primary or secondary amine derivative 
15 in a reaction inert solvent and in the presence of a suitable base; 



and where necessary or desired, any one or more of the following further steps in any 
order may be performed : 
(i) removing any remaining protecting group(s); 
20 (ii) converting a compound of formula (I) or a protected form thereof into a further 
compound of formula (I) or a protected form thereof; 
(iii) converting a compound of formula (I) or a protected form thereof into a -oxide, 
a salt, a quaternary amine or a solvate of a compound of formula (I) or a protected 
form thereof; 

40 25 (iv) converting a N-oxide, a salt, a quaternary amine or a solvate of a compound of 

formula (I) or a protected form thereof into a compound of formula (I) or a 
protected form thereof; 
(v) converting a JV-oxide, a salt, a quaternary amine or a solvate of a compound of 
45 formula (1) or a protected form thereof into another N-oxide, a pharmaceuucally 

30 acceptable addition salt a quaternary amine or a solvate of a compound of formula 

(I) or a protected form thereof; 
where the compound of formula (I) is obtained as a mixture of (R) and (S) 
50 enantiomers resolving the mixture to obtain the desired enantiomer. 
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